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INDISPENSABLE IN THE SHOP, HOUSEHOLD, AUTO and on the FARM 

A Wrench and Thread Cutter 

Frosted Nickel* Non-Rusting, Style "A/* 75 cents* Mailed 
Quadruple Nickel, Never Rust* Style "B,” $1.00, “ 

Sent Prepaid, on Receipt of Pric« 

MONET BACK IF NOT SATISFACTORY 

THf W**Y USES THW WF-NCH C*H BE TO *** ***E*LW »fWEht_ 
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tiPi&HitLY TOUthflhltD C*frBON STEEL A^D YfQfiK MA'hSH.-P PflOTtCTfO &V OuR. C^aHAmTEE 

Should any wrench prove defective it will be REPLACED FREE OF CHARGE. 

Material and workman! hip in this wrench warranted perfect in every particular. 

The wrench can be used on any form of nut or pipe and is always ready---docs not have 
adjusted* 

The dies will rethread the three sizes of bolts used on all implements manufactured by the 
national Harvester Company. 

Indispensable lor removing “NEVERSL 1 P * * and ,( ROWE M CALKS. 

Length 8 inches. Grips from 1-4 inch to 1 1-8 inch diameters. 

Furnished for pump rod, carriage bolt, English, Foreign and With worth threads. 

Special prices in quantity loti to dealers, jobbers and agent* 
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Folds in Five Seconds 



THE FULTON F 0 LDIN 6 60 -CART 

Most Modern, Practical and Convenient Type of 
-• = — Child’s Carriage, 



FOLDED 



S trongly made, 

beautifully fin- 
ished, both sitting 
and reclining posi- 
tions f folds up like 
a pocketbook ,\ 

The Price is 
Within the 

Reach 

of Everybody* 



Sold by denlen fccfi&Tilly. If n*t on sake In yeur eity Sen* ilc«t»r'i Wg WILL BEE YOU PET OJT£. 

Fulton rianufacturing Co. 31 N. Elizabeth 5t, Chicago 




1 



are the recognized standard for accuracy, work- 
manship, design and finish* Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools- You <*et a better quality of bread and a good deal 
more pleasure* 




I,. S. glARRETT 



USE STARRETT TOOLS 

We make hundreds of different tools* Ours U the largest 
plant in the world where nothing but fine mechanical tools are 
made* All these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address* There is a good deal of valuable information 

in its 176 pages which it will pay anyone who uses tools 

to have* 

THE Iv. S. STARRETT COMPANY 

ATHOL) MASS.. U. S. A. 
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c0. 



I ES 

gme&euSz 




* 



SIMPLE 

RELIABLE 

PRACTICAL 

No Electrician 
Needed to Install 
or Operate 

Large Outfits 
for Any Size Place* 
Launch or Yacht 




ALL OUR 

OUTFITS COM- 
PLETE IN 
EVERY DETAIL 



Very Best 
Material 
Used 



Light all the Time 
as Every 
Outfit Includes a 
Storage Battery 



NO. & 2&LIGHT OUTFIT FOB MOUNTAIN AND SHORE 



COTTAGES OR SMALL HOMES, $ 450 , EVERYTHING INCLUDED. OTHER SUES TO $Lfi 00 

F3£t£ OA8. 8ABOUR1 OB 6TEAM ENGINES) FUBITTSEM GIVE FLEJdTY OF POWER 
FOR SAWING WOOD, PHJAPIMQ WlTJfi, » EFBIOE RATION, ICE MAKING, ETC. 

FOB INTERESTING AND VALUABLE FEINTED MATTER. ADDRESS 

Electric Light Dtpt, RICHARDSON ENGINEERING CO. ( Hartford, Conn. 
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If You Like "Pop.” Why Not Send it to a Friend % 

l 

% 

I 



FOR 


ONE YEAR? 


Cannot fail to please any man and 

will please him for twelve months 


Fill in address and mall 

with One Dollar at Our risk. 



POPULAR MECHANICS, Journal Building, Chicago 

Send your Magazine one year, commencing with the month of — ■ 

NAME — — 

CITY — - — STATE - — 

and notify party named above that the subscript ion has been paid for, and is sent with the compli- 
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SUCCESS SURE 



IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY, 



THE FIRST STEP 

If you have made an invention and contemplate applying for a patent, the first 
point is to le.irn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your invention, umX write out a description of its con- 
struction and operation, as well as you can. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents Issued in the United 
States for Inventions resembling yours, and for inventions in which similar merlmnkal 
constructions or principles are used. If a patent Is found for no invention exactly 
like or closely resembling your Idea, we will send you a copy of such a patent. 
If nothing is discovered to prevent getting a patent for your Invention we will m 
advise you. 

The charge for this service, unless otherwise agreed upon by special arrangement* 
Is five dollars. This examination is an important step in connection with every 
patent application and requires groat care ntul skill. An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention* or 
he may not know where to look. A dishonest attorney will purposely fail to find nn 
anticipating patent in order that he may got the fee for preparing the application. 
The inventor !s tlie loser In either case, 

WHAT A PATENT COSTS ■ ■ ■■ ■ ■ 

Opinion as to novelty and patentability of an invention, a fief thorough elimination j 

of United States patents 5.00 

Preparing official drawing One sheet * . . , , „ . . 5 00 

Preparing Oath, Petition, Specification and Claims 15 - 00 

First Government Fee * . v . 15-00 

Prowcytlng application for patent * , * , JO . 00 

Total cost of application, first Government fee, official drawing, preparing all papers 

and prosecuting application in Patent Office . ♦ , . * . . * + . , ♦ ♦ + , * , * ... , — 45-00 

Within six months after the application has been allowed, the Government charges a 

final fee of ■ . * . . * * , .... 20.00 

Thus the tola! cost of a patent for a simple invention is , * . , , * * , , * • . ♦ ♦ , 65-00 



Intricate Inventions cost more to patent* but we will state the exact coat fn 
advance in each case- We assist our clients in selling and promoting their patents 
without advance charges* 



POPULAR MECHANICS PATENT BUREAU 

Main Office: Journal Building, Chicago, Illinois 

Arittiatc Office*. WASHINGTON, D. C, LONDON, BERLIN and other large dtk*. 











PATENTED IN UftlTEEi STAttB, CAMioA k FRANCE, 
finHANV AH b ONE AT HftITAH*. PATENTS PENDING 



WAENQH 

pipe wrench, thread cutters. 

Will Rem«n "Smrillf” ond "'Rape'’ Calk* 



after dsln 
Hiwkev 



r 



This wrench 
receipt of $ 1 . 00 . 



JiUOUM lit’ In tin' f in.nl box 
Bt'lfiT turdor ■ jiii' today* 



nf jiVPlT 



No. SOU Rf^ylar 

Ho, $00 mu ne aw No, S00 Only fall 

1'l nt f-il 

The die* S n wrench for Email Ah 
nnd fL>reian trade,, furuinhed with. 
W I (h worth style oi thread, If 
vfnuted. 

meubank-. Will Ijc mailed on 



Manufncf iirad by 

£S6e HawKeye Wrench Co., Marshalltown, 



Best Wrench Made 
For Automobiles t 
Mas Mare Utes Than 
Any Wrench flade 





We a 

lnrj(> ■ “ In. fe of 
nit kind a of 



WE CAN KIEL. THOSE 

IGNITION TROUBLES 

DURO BATTERIES ARE THE MOST 
DURABLE, COMPACT and EFFICIENT 

The Only Way of Obtain 1 n ur a Mileage Guarantee 

Chicago Battery Co. 

1421 Michigan Avenue, Chicago 



Guarantee Electric Co, 

CHAW, E. G KKGORY, 1 *r«. 

153 to 150 S, Clinton St., 
CHICAGO 



^miniuiuummunHniuununuwt%u%tuniiuum\\miiimuniiiuiutiuiv, 

HFDF IT 1 C JUST WHAT YOU WANT 
S IlLtIVLo 11 1*3 A POCKET FL 

s 



A POCKET FLASHLIGHT 



Has t hnuMiLftdft of fl«hra for thousand* of hnfi"- 

Th.f' hand! enit I ijfht >'>m i*n?r uaftet. 1 m. iilwajH rtudy* 
A push on the button hIti-h 4 hriulu flunk, ho 
u* , i-‘*3 in n cell nr full of k&* or lighted in JcmiJ of 
tw.iwiif r without dauMC r. 



89 CENTS 



P OS T A G K 
LU.KXTUA 



Pocket Flashlight with social ilfllsft and lens, * $1.25 

Ertro BalUtlea 9Ue. Bleyole ldun|«H f®,50 

Eitrji Puth Sfii/. LL**, l+rnirf Pin 1.60 

Qyll udrJ r. ; 1 1 FJuj.lili.SJ, 00 Kl«-. NEflht CLoclc » -So 
Eluc. ILunjte Lighter 1 .75 Eloo. Unable S.IiO 

Elew. W iU Iti n Cilul' 6 .WU K lee. Ytndi (. I&tui n-h 
EJar. OitrriiLKu L'p, £.1.4 Li w fee 6,1.0 

Ntjjht liijftiiC Had W'AU’b Stand tH .50 

Our CdlakWH of Snlemtlittf tkclriojl JiyvtUfts FREE 

NORTH SHORE £L£CTRIC WORKS, 



Dspt. ft* 



El pet r 1 ■ . 1 1 1 i imI.h b j-id nan furn idh 
aiivthimr fmra n cuah button to 
a li^btiui; jIhilI, 

Kenilworth, lit. 






f Dynamo and Motor 
Bargains 

We carry in stock over 600 machines 
; In all sties from H to 100 horse power, 

| both new and second hand, ill gimr~ 
unteetL Small factory equipments our 
specialty. 

NO ONE 

Can sell you a first -class machine for 
less money. We repair all makes. 
Send m your inquiries* 




EASY WAYS TO DO HARD THINGS 

OF DAILY USE TO EVERY MECHANIC 

“’Worth its weight in gold*” writes one* 

“Best book I ever had/* says another. 

REVISED AND ENLARGED FOR 1905 

Compiled from the “Shop Notes'* Department of Popular 
. * . Mechanics, up to and Including December, 1904 . * . 

200 Pages : : : 385 Illustrations 

“INDEXED SO YOU CAN FIND IT" 

FOR 5ALI: BY All NEWSDEALERS. 










Handles 

All 

Grades 

and 

Kinds 

of 

Lubricating 

Oils 



SINGLE KQUAllE CABINET 



NO WASTE* NO OIL - SOAKED FLOORS 



Thf< "flrt.y.h' 1 Is riHctlr FUli'd 
AT ONE STROKE; thert is, to 



Fifty Different Styles, 



Send for Catalog XII. 



S. F. BOWSER & CO., Ft. Wayne, Ind. 



The New 

Po-p-ular Mechanics 

PREMIUM LIST 

Fully Illustrated 
Is Now Ready 

BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF All KINDS 
SPORTING GOODS, WATCHES, ETC. 

Something for everybody given for 
one or more new subscribers , 

IPDtlESS ' ■ 

Popular Mechanics 

JOURNAL BUILDING. CHICAGO 




Tf you're hottest, mJi 
there is n n t b i r. p 
frCiV easier l:i :tii iu (>- 

lish your credit with us. ^UaUShI 

T'. '• 

f. V r - ' ■ T'T' rint: I| 

^V>!]i;<w:l. iifutl U-HUS i:icl icatfl- 
IfHr You mar 5nfely se L n d ^ first 
XW f iTinfr n t ill rnJva nCf, !>ul If J, r OII 

Hr preff-r wo Ml sen-.l t-ii^ c. n. u. ■ - 
W CrsEiJ^ Tine 111 ' (iLLincei l 9 J : i lil-lly 
¥ payments. Vout nrora se to pay 
r our security. We StTI Watihes Satiie Wjy,aUi 
Riug Cuts lug No. 3171 F'REK. H 

HERBERT L. JOSEPH ^ CO. W 

jDiarttttrtds— li'aicha— Jtiv^lry 

a (Bin) State Street CHICAGO 

Esti t 0 . J 4 S? EafrmsiMity, $ 250 fiOQ 



PRICE$ 65 . 



PR 1 CE $32 



DOWN 



DOWN 





The American Well Wks. 

AURORA, ILL, U. S. A* 

CHICAGO, II. Li DALLAS, TEX 

For over a quarter of a century have 
been building WELL SINKING iir.d 
PROSPECTING MACH IKE RV 
and TOOLS for ROCK acd ALLU- 
VIAL, ROTARY and CORING 
WORK of moderate cost, speedy 
economical in operation, enabling 
large per cent saving In pay roll and 
pipe bills. 

This photograph may not Illustrate 
the Style Of mac hi 

your work, but we 

kuudred other styles and sizes 
some of which will. Why 
should we not bare your 
orders 7 



We have 
pleated old 
customers, 
can please 
new ones, 



FIGLQ 3 



/UMfii«.LUSiL 



Please mention papular Median irs when writing advertisers* 




300 




L iifciTA ni-1 BB □ !> linns) 




1 122 First National Bank Building 

CHICAGO 



Offer an unusually choice list 
■ of high-grade — ^ 

Bonds & Chicago 
City Mortgages 

m convenient denominations 
of $500, $1000 and up, netting 
from 4 per cent, to £ per cent*, 
and on account of their conser- 
vative and non -speculative 
character specially suited to 
the investment of 



SAVINGS AND 
TRUST FUNDS 



Send for Our Lists 




Machinist to Designer 

Such has been the advancement of 

Charles Kuderer, of Monongahela, Pa* 
When he enrolled for the Mechanical 
C o u r s e in the Inter- 
national Correspondence 
Schools he was working 
as a machinist. Through 
the knowledge gained in 
the Course he is now 

employed as a draftsman 
and designer by the 

Easton A. Glover Engrav- 
ing Co., New York City. 

His income has been 
greatly increased* He 
says he owes his advancement entirely to 
our training* 

What we have done for Mr. Kuderer we 
have done for thousands of others who, 
desiring to better their condition, have 

used the I* C. b. as the medium to increase 
their income* 

We teach all branches of Engineering" 
Architecture; Mechanical Drafting; Book- 
keeping; Stenography; Ad Writing, French. 
German, and Spanish (with Edison phono- 
graphy 

Write, stating which Course interests you. 

International Correspondence Schools 

Box 972, Scraniou. Fa, 



THE “RELIABLE ROUND TRACK 
— DOOR HANGER” ■ 




Von KBfew how the ctd-faBhJoned Duor-Hanger a tick a 
Ours Will Not Sind 
Ourc Cannot be Derailed 

Let Us Tell You About It 

WRITE FOR CATALOG AND PRICES 

ALLITh MANUFACTURING CO. 

120 South Green Street, Chicago 
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Floated a Brick House Down the Allegheny 

River, 



Passed Through Storm and FloOdt O ve r LOCKS and Under Low 

Bridges, but Fell Not, 



A two -story brick house* sixty years old 
and weighing over two hundred Inns, wop 
recently mo veil from Shurpsburg, Pa.* a sub- 
urb of Pittsburg, ilovvn l hi' Allegheny river 
for 1 distance of Bve miles 1o the plant, 
of tlio II, l Heims rompany fit Pittsburg, 
Aside from the a ge ami slrurture of I ho 



reached the movers heaved n sigh of relief, 
though the worst was yet before them. 
Before tiny rising further could he done n 
severe flood rose and swept the country, 
dooming many buildings in its path. The 
old brick house was surrounded by set "thing, 
pounding waters to a ileptli half war to its 




Towin^ & Brick House Down the Alleffhen^ River 



house the moving was effected against seem- 
ingly insurmountable obstacles and was cer- 
tainty a feat of its kind. 

The bouse was lifted hy means of Jacks 
and placed on 1 docks and rollers. From the 
very outset great difficulties were encoun- 
tered, Between the house and the river was 
800 feet of soft, marshy ground, appar- 
ently without bottom* and every moment 
it seemed t ha I the old building would col- 
lapse. When the water's edge was at last 



second story, and stood midstream and al- 
most inaccessible. The blocking and rollers 
were weighted down with ritec] rails and im- 
mense beams to prevent its belli g washed 
away. 

At last the waters alia ted sufficiently to 
permit the work to proceed. The house was 
moved down the river bank and lowered 
upon a huge coal barge. 

The barge was fifteen feet belnw the level 
of the bank upon which the house stood, 
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Ready tu Movt 



Hugo blocks in »il timbers placed in nuvs 
rested mi ju eks in the bottom of the boat 
A temporary fouudutkm was built upon tills 
and when the top was on a level wills the 
bank* a bridge ivns built extending from 
tlii" kind to tin; 1 boat, Over this bridge, the 
house was rolled and then il was slowly 
lowered until it rested upon the bottom of 
the coal barge. Then slowly the downstream 
trip proceeded, the barge being lowed with 
great eautkm. Strong steel cable bands 
gird ling the walls protected the ohl house 
from shocks. 

hi i lie four sill |e trip there were four low 
bridges which must be passed under, and 
In cadi instance It was necessary In scuttle 
the barge. That is. the barge was sunk to 
a sufficient depth to allow the house to pass 
under dear of the bridge, by letting In suf- 
Ib-iont water for the purpose. After pass- 
ing under the bridge the water was pumped 
out. At one bridge the house had to be 
lowered six feet. The ne.Ml escilenicui was 
met hi lowering barge and house through 0 
lock. This was successfully accomplished 
and the river trip completed without dis- 
aster. 

In Hie final move to its new location it 
wits necessary to cross the three trucks of 
a railway system in just one hour. This 
close time schedule was conformed with, 




Moving onto a Cflftl Bargd 



and an exception;! My clever piece of work 
was liiushed without further adventure. 

The old brick house had at one time been 
the homestead of Mr. H, J. ileitis's parents 
and the business of the company was start ed 
in ii En 1 56$, and h was moved purely as a 
matter of sentiment. The house was I milt 
in 1854 by Mr. Heinz's father, who was at 
that time a brick manufacturer and general 
contractor. Hie work of moving it began 
on tin* second of one mouth ami was com- 
pleted on the fourteenth of the next, a little 
over one month's time. 



MORE OFFICERS FOR THE WAVY. 



Tile number of officers assigned to United 
States ships is only about Imlf the number 
assigned to vessels of the same chins in 
English, French and (kuinau navies,, mid is 
inadequate. says Rear Admiral (ieorge A. 
Converse, chief of the bureau of Navigation. 
Ad mini I Converse says that unsatisfactory 
and dangerous conditions arise I rein having 
too few officers: that some of our bai tie- 
ships have lieutenants as ordnance officers 
and others have ensigns and midshipmen as 
watch and division officers. He recommends 
that the number of lieutenants be increased 
from 350 to 000 and the mini her of lieutenant 
commanders from 200 to 300. 



CONSUMPTION OF RUBBER GREATER 
THAN ITS PRODUCTION. 



Last year 60,000,000 pairs of rubber boots 
and shoes were manufactured and sold. This 
is a single item in the demand for a great 
commercial commodity which enters into the 
cmuposititin find construction of thousands 
of necessary articles. The demand for rub 
her has been increased by many tons in 
recent years by its use for vehicle tires. 

It is said that the production of rubber 
is increasing rapidly and yet not in ratio 
to the increase in its consumption. Conse- 
quently prices are going up, and rubber costs 
more than it ever has before* being quoted 
at jl.30 to $ 1.32V* per pound. This is a 
startling increase over a few months ago, 
in 1880 the highest price for pure Para rub- 
ber was only 50 cents per pound. 

♦ ■ » — 

FIVE-YEAR SUBSCRIPTIONS, 

Send $3 mid get Popular Mechanics live 
years. This oiler is made in response to 
numerous requests* Address may be changed 
fts often as desired, 
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Queer Craft That Cannot Sink 



Four S&ildrs Six Months in Crossing the All&ntic in 18>Foot 

Sail Boat 




The "Vraad^ Cast Vo On the Beach at Gloucester 



'in appearance ;l cross between a llugby 
Conti 1 : 1 13 mid !i well developed lieifs egg/’ 
is fl»» wjiy the editor of Sail and Sweep 
tersely pictures a most nuna t'kable I it He 
craft. I lie ^Ynuid,” built hr a during Nor- 
wegian sailor, has recently mi died our 
shares after a stormy v ova ire a cross the At- 
lantic, 'I'lie ipjeer I it He haat Is only L& feet 
Inns', 8 Feet wide* and 8 feet ikrp, it is 
hunt of Hi-itu-h holler ptate and will carry 
4 : .h tons hi smooth water just onc-lmlf the 
bout is exposed, .lust above the water tint 1 
is u guard rail smh ns seen on tow boats anti 
steamers ; this reduce* the rolling motion: 
she also carries u centerboard, The he] ms- 
man is stationed bn|n\v deck: in fact the 
crew seldom come out of the "liflUl,” for to 
do so would mean being swept off into tlie 
sea. The interior is padded, and during se- 
vere storms the men east themselves into 
blinks to prevent being pounded to a pulp. 

The one mast is of hollow steel, 20 feet 



long; the sail spreads 250 square feet. Cnpt 
Abe Bnifle. who designed and built the craft 
at a cost id' jfiOO, says they left Norway on 
June 27, 1904 ; and were washed up on the 
beach at i i lour ester T Mas*., during the great 
storm on January 7, 1905, A few days be- 
fore this u risen manlike landing was made, 
Hie ■‘Vraad 11 unshipped her rudder, mid the 
crew timid do nothing in the way of repairs 
or steering with mi onr on account of the 
storm. Tlie hunt was mi injured and had not 
leaked a drop when the crew emerged on 
the beach when tlie tide went out. 




A new carbon silicido. second in hardness 
only to Hie diamond, has been discovered in 
the residue of molten iron from a meteor 
found in the canyon Diablo, Aria., by Dr. 
Henri Moissmi of France. The experiments 
were carried on by means of an electric fur- 
nace. The new substam?c-TvnB imiTi*tl 
sanite*’ in honor of its discoverer. 
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The Largest Turbine in the World 



WeigHs IS 3 Tont - Furniahcs LOjOO Horse Power— Power Pl»ni at 

Shawinl^AA Pallsj Canada 



Tlio largest turbine hi the world, 30 fret 
high, 32 fwt 2Vj inches wide. weighing 182 
tons, taking 395.009 gallons ci t' wider per 
minute, :i ml furnishing lO.SOO horse power 
was recently plaeed in the power plant of 
the Shawiulgnu Power Company, Stuiwinl- 
gan Falls. Canada. 

It is of the horizontal shaft type, the 
water entering below and flowing ont 
through two draft tubes, one on on Hi side. 
The solid forged steel shaft weighs 10 tons. 
Is 22 i holies in diameter in the juidi.be, tap- 
ering to 10 i m hes in diameter on one end, 
and to 1(5 inches in diameter on the other. 
The sluifl bearings are 27 feel apart. The 
rotating pint of (lie wheel or ‘Tuniier" is of 
bronze, weighs 5 tons and under a head of 
125 to 135 feet of water makes ISO revolu- 
tions per minute. 

The water used few this great wheel at its 
full capacity would make a river lflO feet 
wide and 9 iVei deep, flowing at the rate nf 
69 feet per mi unto. This water Is re- 
ceived at the wheel by an intake pipe* 1 * i * ^ 
feet in diameter. 

A special route will) Inifliies high enough 



tit allow the massive parts t» pass, had to he 
selected fur shipment and live flat ears and 
one box ear were required to carry the tur- 
bine. 

Tin- Shawm igrm Power Plant is on the St. 
Maurice river S4 miles from Montreal. At 
tliis prdnt the river rims for a limit 1.090 feet 
ill a channel 00(3 feet wide and 20 feet deep, 
from thi 1 tipper Jake to the edge of the falls; 
so that Hie power estimated from m head 
of 135 feel running at 3- l j miles an hour is 
125,000 horse [tower* 

From a village five years ago. sha wlnigan 
Is today a oily of 5.000 people, On Pels. 3, 
1903, with n plant of 1,8,000 horse power, 
power was first transmitted [o Montreal. Ill 
May. 1904, the 19.500 horse power turbine 
described hi this hsue was ordered, built 
and put in phe-e in the short period of live 
months. Of the 2S,500 horse power now de- 
veloped Montreal gets 10.000 horse power 
for lighting, railways, and other power pur- 
poses. 

Three overhead cables, each composed of 
seven No. 7 aluminum wires, carry the eur 
rent, “stepped up" from 2,290 volts, quarter 




Head Race, 195 Feet Above the Power House 
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c nuj+f *j- s>[ ilia ) I 1 StnrHi t^fiLuJtSfiliEi 

Erecting' the 10 r 500 H * P . Turbine in the Shop 



phase, to 50,000 volts t Iji't ■« - phase. The e:i- 
hli-s are earned, t »iki" mi the pole, Hud two 
on southern 1 1 e t li 1 r-]'oas arms, tIu- poles IipEil.lt 
of cedar- The L"il)]fm nit* fastened jo insu- 
lators capable uf standing 1 00,000 volts and 
si i f fmviiiiEt'Hl it] tin* form of all equal- sided 
triangle, each side hein? 60 mches. At 
Montreal frotn “step down 11 transformers 



tlit* I'UiTi'iit poes to motor freueratots which 
change it from 30 cycles to t;u cycles. The 
loss hi sending the current 84 miles when 
S.000 horse power is delivered at Montreal, 
Is ei little less Hum 1-5 or 2,0-00 horse power; 
Another 10.000 horse power line to Montreal 
Is being built and plans for u third are now 
being drawn- 



i 



SOB 



V <> r ULAli M E C il A N I C B, 



HARVESTING ICE IN THE UNITED 
STATES. 



Millions of dollar* are Invested in equip 
moot for cutting and storing uatimil lev, 
ntid tile minimi ice harvest is n emit of vital 
ini purlin re. 'flip business is one nbmil: 
w lilt'll the geucm] public knows very little. 
The best cut ting months ure January nnd 
February* during which thousands of men 
mid teams are very busy, even with the 
use or modern machinery, which haa re 
il need the work tr i* a science. 

A thickness of 10 to 1^ Inches is pi f erred, 
ftinl the best Iff? makes during n etux- 
tiniieil cold spell, when the freezing pro- 
evenly and produces ekar lee free 




from layers of siuiw or surface Thawings. 
In ninny plants the neiunl l of cutting 
dud housing i* less than ia rents ;i ton. 
This does not include rentals of hikes or in- 
terest on any tiling: simply the setting n inn 
of tee out of the water Into the store house. 
The crop which has just been gathered is 
one of the host in many years. Large com 
jinnies always entry over from year In year 
a certain amount to Insure against a poor 
crop, which must always be guarded 
agu trust. 



all night work, eon mini lions boarding hous- 
es, horses, and hundreds of tools of an end- 
less variety. It is possible here to show only 
one of a type; of tongs, for instance, there 
are more than fifty kinds. 
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Ill a well equipped establishment the out- 
fit is surprisingly large, including engines, Tlu ' llrst thing is to clear away the enow* 
hoisting luiieliiuery, electric light phi id foi' r,u - y- This done with scrapers and 

horses. In extremely eold weather only so 
much surface is removed as can be iixmie- 
r3 lately exit. The snow prevents too rapid 
freezing. Next the markers drawn by one 
Imrsc each cut the lines of suitable width 
and depth— according to the thickness of the 
lee — until the field resemble* a checker 
board. By means of miners a fii^t hole Is 
made for the uawg, which are worked by 
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ItJUllL All open phiee is Made nl the fool 
of the hu-lhie lending ii|> into the house, 
mill el ilmmul upnod extending out into 
the Held* v, I it' it tlit ( -crop is being rut. The 
cukes lire flouted by men tisi i ^ “puller” or 
n sliii\ rv’' hooks nLtnched to poles of suitable 
lengths up to IS ft. Each mini luta tils own 
special duty, mid the work once started, 
progresses with a regularity and method nf 
n factory* 

After the marker* follows the rutting 
plows, whleh cut si I II deeper grooves, leav- 
ing' only a few indies for the men to «nw 
through 1 iv hsiud. When the ice is thin the 



liELiul sawing may sometimes ho dispensed 
wilh mid tlie cakes broken off by menus of 
separating chisels, having ,i steel blade 4 
in* wide, 1G In. long, lirmly secured at the 
end of a wooden handle 4 ft. 6 In* In length* 
The illustrations sire Keif- explanatory. 

h e houses would seem to be immune from 
tire; hut do, however, burn frequently, with 
ii total loss of house and contents* The 
buildings seem good murks for tight plug* 
it ml their torathm fsir from any tiro depart- 
ment, renders difficult any effort to extin- 
guish the flames, which strangely hum with 
Intense fury and rapidity. 
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NigKt Signals Used by the United States 



No International Code of NigHt Signals tn Exlitsnc* Such System Would 

Safeguard Thousands of L1 t«i< 




Igniting the Cartridge 



It is a strange fnft that in thin humani- 
tarian era there is no International code of 
night signals fur use on either land nr sen 
in existence. Stranger yet. Iht* merchant 
marine of the world has no established code. 
Each nation Inis its secret plan or chart stud 
tin? code bo ok of it is rare fully guarded, 
and umiiigeuicut* made for its rh 'struct ion 



should there bo dapper of its falling into 
the hands of jiu enemy. On board a war 
vessel the code book lists si piece of tend lied 
to its cover so that n' need be to throw it 
overboard it will sink. 

There have been many attempts to estab- 
lish a simple international! night signal sys- 
tem. Day signaling is provided lor, mirror 
flash signals being used for long distances 
and flags, disks and semaphores for short 
distances. In I £73, when the White Star 
liner “Atlantic* 1 displayed rockets and blue 
lights as a distress signal and they were 
mistaken as a salutation to a passing vessel 
and the “Atlantic" was lied, the great need 
for a distinguishing night signal system was 
felt. Most steamship lines now have such el 
system which is registered In the govern- 
ment bureau, and published in almanacs. 



The Cost on system was arranged applic- 
able to Marryats numeral code of flags then 
in use far day signaling and the system was 
adopted by the l ulled States navy, given, 
red and white being die colors used. The 
signal has been greatly Improved since first 
constructed in 1840. It then consisted uf 

iviiitpositkm flies put up in waterproof 

l«>xes. When one was In be used, the cover 
id" the box was removed, the box placed 
on a board and ignited by port fire, the dis- 
play being made from the surface or deck, 
it ed. white and blue were used at that time, 
but after Hit? 1S53 patent, green was substi- 
tuted for blue, as it was more reliable us 
then produced. The color compounds were 
then put up in cartridge eases made of tin- 
foil and muni lit paper and a quick match at- 
tacked, tu ils next stage the cartridge was 
placed cm a wooden handle by means of 
which il was held during the display and 
then, hi 18(13, It was constructed for use in 
the socket of a peculiarly made pistol and 
ignited by a permission cap. The baited 
States army used this apparatus and in 1 877 
the flitted Slates navy adopted the Cos ton 
aerial night signal invented by It, H. i ostoli, 
late captain of file United States Marine 
< ovps. The navy also uses searchlights and 
the “Adnlsc system,’* operated by a keyboard 
turning on and off red and white Incnodcs* 
cent lights. 

Win. f Cow ton iuipftived the Coshm sig- 
nals by igniting I hem by means of a per- 
mission cap in id made a signal combining 
aerial and surface display. This, was a great 
improvement and tin* signal was adopted by 




I mprovtd Holder 



Coston 

but this is far from being a satisfactory dis- 
position of the matter* 

“Signals * i r one or more colors in the same 
cartridge bunting In succession/* says the 
American Shipbuilder, “do away with any 
chance of failure or misunderstanding,'* 
Among sue 1 1 signals,, what is known as the 
“Costem night signals," invented by Reuju 
in Fu Franklin Cost oil In 1840. leads. The In- 
vent km was not completed at that time, hut 
Was patented by the widow of Benjamin 
Cost mi lu 1858. 



the United Stales. France, Italy, Denmark, 
Holland and BntsdL 

The UoKtoli signal is efficient in any kind 
of weal her and can be displayed from any 
place, and is distinctly visible at distances 
uf 15 to 2n miles. The United States, pilot- 
c:tit signal used along our roasts is white, 
red. while Eu succession, tin- distress signal 
red, white, red lu succession. The Coston 
signals have warned hundreds of vessels 
and saved thousands of lives and millions 
of dollars worth of property. 
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Thermit Welding* Its Principle and Execution. 



Process Mas Made Practicable Long Lengths of Continuous Rails- 
Involves One of the Most Important Scientific 
Discoveries of the Aj£«, 



Thermit welding. or properly speiiklug T 
Nio new ackmce of ahiminoLbcnuirs. is imw 
generally compiled to he one of the most 
important acieu title developments of the 
times. As a science it iiivolvt's the chemi- 
cal combination of oxygen and almiituimi 
(two elements tiiimimn to almost nil iiurtrf 
id the globe j in such si manner as to pro- 
duce si temperature equal to I Kiel i of the 
electric a it. .Metallic aluminum combined 
under the proper conditions with ninny an- 
other metal ami ignited will reduce the ether 
metal from its compound to its simple form. 
For instance, if it is combined wiih oxide of 
iron and limited the alumrimm unlles with 
the oxygen of the oxide ami forms alumi- 
num oxide (commercial ounmditut) and 
leaves the iron free. The iron sinks (o 
the hotioin and Hie slag forms the upper 
layer. 

Thermit, hy means of whleh 1 her mil weld- 
ing is accomplished. is el patented product, 
obtained under this principle. The ther- 
mit so produetd may he Ignited lu one spot 
and combustion will proceed I hrnuglmiii the 
whole mass, without any outside heat sup- 
ply and so genera le a very high temper* 
al urc. The applhatluu of the heat is usu- 
ally hy using small t nu-ibles for melting on 
tin* spot where the welding or repair is re- 
quired. 

The process is extremely simple and has 
reduced the time required for repairing 
fractures in targe mel.il parts ton consider- 
Etldc degree, as the fractured part, no mat- 
ter what Its nature, may he impaired while 
in plow. 

The most, important application of ther- 
mit so far Is for welding rail joints. In 
modern (ml ley road construct am 11m 




fi t f ft 



L Crucibles 



continuous rail plays an important part, be- 
ing used as the path for the return current. 
IP the i of thermit the mil ends nmy he 
welded quickly and cheaply. 

This work has been carried on to a great- 
er extent in Europe than in America, hut 
has been watched with great interest hy 
engineers everywhere. Une American ex- 




port jvcoiuiLic] idcd It for us an important 

t rack in Singapore; and in 1003 native labor- 
ers welded 3.000 joints and 20.000 joints 
were made In 19CH, 

The outfit for welding a joint includes a 
crucible. t'. Fig. 1, consisting of a sheet-iron 
mantle, lined with magnesia. Many trolley 
companies using thermit for welding on a 
large scale nianiiHichire then' own crucibles. 
To do this the lining is tamped around u 
coin ■ suspended in the middle of 1 he mantle 
alnl the eniefhle. with the rune. is 
placed in a f unmet 1 for two hours and 
slowly brought to n glow heat, I he bottom 
is formed by a hard magnesia stone, E, 
provided with a n exchangeable outlet. Each 
crucible will stand about twenty -live re- 
actions of (lie thermil process. Eli welding, 
if a complete butt-weld of the head of the 
rail is required, rail -clumps are necessary, 
lud not otherwise. Tim only other appara- 
tus necessary Is ri nmuld box, laning two 
] tit rts. one for cei i 'h side of the rail, which 
than Ey enclose and lit the rail, and providi-d 
with channels for the thermit iron to run 
111 rough;, I lie whole out lit can lie moved on 
a hand truck. 

To weld a Joint the rail ends art? first 
cleaned of dirt and rust with it wire brush 
and slightly wanned; the mould ls ihen 
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screwed to the mil find the rim- touching 
the mil are smeared with day, 'Hie crucible 
Is placed on n tripod over the mould. The 
magnesia atone in the bottom of the crucible 
has till opening for I In* thermit when melted 
to run through. This is closed by a small 



rig* 3* W*ld in Side of Rail 

mn Kites ia stone called a '‘thimble** f F. Fig. 
I). A tapping pin Is suspended by its 
scarfed end inside the thimble and the (op 
of the thimble is closed, first with asbestos 
washers and then with a metal disk. This 
is rammed thinly in place with a hummer 
handle anil then cnveml with magnesite 
sand. This prevents the thermit miming 
nut too soon, The apparatus then appears 
in arrangement as in Fig. 2. 

All being in readiness, thermit in (lie 
proper quantity is poured Into the crucible 



liquid steel sinks to the bottom of the cru- 
tilde, a distinct layer of ulmiimuui slag cot* 
ering its surface* The weight of the iron 
and this slag is the same, though the slag oc- 
cupies three times as much cubic space. 
The weight of the iron is half that of the 
thermit powder. As soon as the reaction 
is completed, (he crucible is tapped— (hat is. 
the tapping pin is sharply knocked upward 
and the thermit iron, at a temperature of 
5.400 degrees Fahrenheit, sm released* runs 
through the thimble Into the mould, around 
the web and foot of the rail, melting them 
and forming one mass with (hem. The Hqu d 
slag which follows the iron is diverted to 
the tup of the rnil and brings it to a welding 
heat. The heat is equal throughout. Three 
quarters of ms hour are required for ope 
man to weld one John without the use of 
Clumps, and each weld requires from flfleeij 
to twenty pounds of thermit. As soon as 
the molten iron solidities around the rail 
the moulds are broken off and the weld Is 
complete. Fig. 3 shows the side of si wekled 
rail and Fig, 4 the operation of welding in 
actual process. 

The life of the track, it is said* depends 
upon the life of the Joints and until recently 
Joints were expensive, as [he cheapest 
means of welding (hem required so timed 
heavy apparatus— cupula, sandblast mu- 
' lone, damps* dogs, moulds — all of which 





Fi&* 4- Welding 

so that its; surface is level, and a pinch of 
ignition powder Is placed in the middle of 
it and lighted by applying a Bengal storm 
mutch. Chemical reaction thus started is 
completed in a half minute, and a pure 



Without Clamp# 

must he moved as the work progressed. 

Hr, Hans ( Iitldsi bmldC of Kxseli, Germany* 
who first brought the science of alumina- 
flier niles to ail applicable basis, says that 
for steam railroad practice it is safe to use 
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XTigh O- Repairing lyOCOtnotiv« D^iving-Wht#! 



300 feet of continuous rail with the proper 
expansion joints betwemi each section; that 
for iuterurban lines 500 feet of continuous 
rails lire practicable, anil that in the paved 
art -a of a city. where the rails it re praet- 
■ ■rully covered. the work etui ho earned mi to 
tmu/h greater extent and the welded joint 
has an electrical conduct ivi I, v creator than 
the rail itself* 

Aside from welding mils* thermit has been 
used in an unprecedented manner for re- 
pair work* En connection with marine en- 
gineering this ts imperially tnie. The stern- 
pest of the Hamburg- American liner *■ Se- 
villa*” 9,000 tons (Fig. 5). had si frnetnro 
measuring inches by 8 inches* Under 
in ill navy conditions a new stern-post would 
have been necessary. the steamer being laid 
up in dry dork for several weeks while the 
new part was being hi ted itp The part was 
welded w ith thermit, a eViielblo six feet high 
being used and TOO pounds of thermit. The 
miction required but little more time than 
for welding a rail joint. In another instil lire 
a crankshaft on board a Rhine steamer was 
repaired* The steamer arrived in port at 
five p, m. of one day, and departed at ten 
next morning. In the meantime (lie 10- inch 
fracture in the crankshaft was repaired 
with 250 pounds of thermit m one reaction, 
Thermit was used also by the Austrian 
State Railway for repairing the spokes of a 
Ineomotfvi- driving wheel i Fig, ti), Each of 
these repairs is until hie* hi that hud it been 
made En any other known way it would 
have required much time and expense* 
while the fact that it is possible to make a 
reliable repair in a broken crankshaft or 



other important part in mid-ocean is of 
prime ini porta me, both to the commercial 
world and iho traveling public. 

Thermit is also used for wadding third 
rails amt for welding pi pea while in position. 
Fig; T shows a pipe in vortical position ready 
for welding. 

Thermit Itself is in the form of a powder, 
js imm explosive and will not burn if 




Fijf- $ p Welding St«rn Post of 4h« 
"Sevilla** 
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thrown on fire. It is only ignited by means 
of tint* Ignition powder provided with it. It 
only Inint* where Et tenches, hut 1* so hot 
that Et will hnrn :i hole through an Iron 
plate, the edges of the hole being perfectly 
clean, Workmen engaged in the use of tlicr- 




Fig, T. Pines Rsady foil* Welding 



mlt are obliged to wear smoked glass gog- 
gles to protect their eyes against the in- 
tense Light ami hear, 

UeeeiHly the Hartford Street Railway ( 'mis 
party of Ma rt ford, fonn.. used the themiit 
process fen 1 welding 162 joints on a line 
where the .hunts were low in many places 
u nd the street along the track was paved 
with macadam. The line is laid with G-Inch 
girder rail in 2U-foot lengths on standard 
wooden lies placed two feet miter to center. 

The process was new to the laborer** and 
a little bungling resulted at lirsi, but several 
points which could only be learned in the 
actual execution ol llie process were brought 
out. For instance, it was found that the 
more thoroughly heated (Lie ends of (lie rails 
were (by means ol' a blowpipe) tin* smooth- 
er the How of the metal, so Mini it did not 
spat tey and burn the rail and that placing 
the crucible on the hall side of the rail as far 
away from the rail as possible, greatly re- 
duced tins danger also. Another Important 
discovery is that aflei several pourings the 
a sliest os washer* cannot secure a jam tit ln L 
cause the magnesite lining a! the hot tom of 
the crucible wears away, and (he result is 



that the contents are apt to escape too 
quickly. This was remedied hy cleaning out 
the lining with an iron rod after each |K)ur 
and lamping the asbestos washers down. 

Tins company greatly reduced the expense 
of the process by substituting east-iron 
moulds, made at the local foundry and cost* 
ing $1.05 each, for the usual sheet -iron 
moulds and using ordinary foundry dry sand 
a* tilling in*t ad of a mixture of half day 
and half sand. 

About every imm feel a slip joint— that is, 
fi joint left unwelded with fishplates hat riv- 
eted to the rail and the ends of each plate 
I Minded to the rati was left to provide for 
expansion and contraction. Of the 162 
joints welded, si\ were spoiled in the pour- 
ing, due mostly to the fact that the process 
was new. 




M a King a Pour at Hartford, Conn* 

The work was curett'd on in very cold 
Weather when ihc days were shot! and hy 
a force of fourteen men and an engineer hi 
charge. Twenty joints per day were* weld- 
ed. The total cost per joint under lire con- 
ditions existing ;it Hartford was about $5 
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The Undertype Engine 



A Favorite English Tarjpft Mad* in Simple and Compound 



flic ^Undertype" form of stat ionary i-ti - 
gibes are In cniisidernhlP favor among 
English builders, and thousands of these 
machines are not only Its use in that coun- 
try, lmt the export dema nd for shipment to 
the colonies, paitirtilaHy India riml South 
Africa, is great. 

One of the strong claims for this typo 
is tiie saving in spore, and the rigidity of 



Ih-inih stroke, milking; 165 revolutions per 
minute, Tliis engine and boiler complete 
weighs 4,(in0 poii mis. A nominal 12 liorse- 
pruvec. effective 34 horse [lower, cylinder 12 
inches, stroke 15 Inches revolutions 125. 
weighs 12,100 pounds;. Pressure 120 to 140 
pounds, The ''outfit" is complete, Including 
engine, holler, feed pump and stack, 

T 3 1 e n (1 vimtn sm?s r ] :i i m od .says I J a ge' s \ \ "nek ■ 




Complete Power Plant on On* framt 



the engine huse frame, which is bolted se- 
cure ]_v to the boiler basin and thereby really 
made a part of it. One foundation serves 
for both engine and bailor, Roth simple 
find com pound types are built. 

An idea of the power relative to weight 
may be bad from two examples: A nominal 

3 horsepower, with effective 8 horsepower 
lias a cylinder diameter of fi J A Inches and 



Jy. London— and with good * reason for the 
under! ype engine, may In- summarized as 
follows: (treat saving of time and expense 

of fixing* Within st few hours of delivery, 
even a 200- horsepower engine of this class 
may be run into position, and the boiler 
filled up. little or no foundation beyond a 
well ballasted and level floor bid tig required. 
The weight of the boiler and its contained 
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water are amply sufficient to secure the en- 
gine against movement, without being 
I jolted down to the foundation, while the 
holler Itself is absolutely free from tiny 
strains due to the working of the engine. 
The space occupied in proportion in she 
power developed. Is considerably less than 
for any form of stationary engine with sepa- 
rate boiler. There are no exposed steam 
pipes, hence dry steam is secured— an im- 
portant advantage. The use of a brick 
chimney is dispensed with, ns the iron fun- 
nel supplied with the engine can lie length 
rued to suit any sit nut ion. 



STEEL MAKING IN JAPAN. 



Japan is rapidly developing its own iron 
mines, foundries and steel works. The gov- 
ernment already operates Imperial works 
where pig Iron, steel billets and steel rails 
are turned out. The war has diverted the 
manufactured products from those of nu in- 
dustrial character to munitions of war, and 
less money has been available for extension 
of works than would otherwise have been 
the case. 

Nevertheless the enterprising little nation 
is steadily improving in the quality of its 
Iron products and Increasing its facilities. 
The Imperial works has tin ring the past few 
months filled orders for the army and 
navy and rolled 25,000 Inns of steel mil for 
the SouLFusau, and 6,000 tons of light rail 
for other purposes. The ores cm tile from Jap- 
anese mines, The smelter was opened in 
April, hut on account of being used too early 
was out of service during May and .luce. 
Since July it has been in successful blast, 
and the output of late has been 14P tons 
of pig per day. A second smelter was 
opened in January of (inis year. The Bos 
seiner plant started up in May. 

The Japan Times, Tokyo, from which the 
foregoing is excerpted, says: 

"Until recently ten foreigners had been 
employed, but in March last nine of them 
were released* leaving behind only one. At 
present the foundry was not able to man- 
ufacture the armor plates required by the 
navy, the metal for the barrels of rifles, and 
railway carriage wheels, owing to the ab- 
sence (if the necessary plants. Rut as a re- 
sult of negotiations with the military and 
naval authorities, 11 was arranged thut from 
next year the foundry, in co-operation with 
the Kure steel foundry, should manufacture 
all the steel necessary for the construction 
of warships and firearms, and such goods 
as axles and bolts for railway purposes." 



FIRE DEPARTMENT THAT NUMBERS MIL- 
LIONS 

Every Inhabitant of Austria Subject to File 
Service on Call. 



Austria boasts the largest fire department 
in the world, for every able-bodied citizen in 
town or rural district can be summoned by 
the mayor or chairman to perform service 
without pay. The law, however works no 
hn rdftbtp. as the larger cities maintain a paid 
department and the smaller towns and vil- 
lages have excellent* well-t rained volunteer 
deportments, which now number over US.* 
000* with 305.000 men. 

Special pride is taken in the honk dodder" 




"HooK-Udder" Work 



companies, whose work is similar to Unit of 
our own Pompier crews. 

Ip every factory there are one nr more vol- 
unteer companies* and throughout the coun- 
try there is a remarkable uniformity of ap- 
paratus and methods. 

The Vienna department is tbs- one after 
whleli the tuition patterns, and great pride 
is taken in the efficiency of even the small- 
est companies. 

A general fund for the promotion of the 




POPULAR MECHANICS. 



315 



service a ad assistance of families of hi omen 
injured or til let] while on duty is secured 
through a tax of 2 per cent of all the in- 
come of the fire insurance companies. 

Outside of its large cities probably no 
country in tilt* world equals Austria in the 
perfection of its tire departments. 



HUGE DIAMOND WEIGHS 3,023 CARATS. 

IS REPORT. 

A huge diamond, weighing; 3.023 carats and 
rained locally at 15,000,000, has been found 
in the Premier mine in (he Transvaal, near 
Pretoria, is the report. Such a diamond 
would exceed in size any other ever found. 
M, Levy, of New' York and a heavy owner 
of the Premier Company, was not impressed 
by the size of the stone, lie said: ‘There 

is no demand today for huge gems which 
kings formerly coveted. It is doubtful if a 
stone as big as the Koh-I-Noor will ever 
again hr cut in it^ entirety. This great dia- 
mond WUI be divided into as many smaller 
brilliants as may be done economically," 



CLEANING THIRD RAIL WITH SOLUTION. 



The removal of sleet and ice from the 
third rail of elect He mails of that type 
eonti lines to he a troublesome problem. The 
Ice cutters and thawing methods niv yet by 
no means perfect. 

A solution of caustic chloride of calcium 
mixed with warm water in the proportion of 
3K pounds of chemical to 7!4 gallons of water, 




Location of Pi>« t 

is being used on one of the lines running 
out of Chicago. The mixture is carried In 
tanks on the car mid led onto the rail 
through a Yi-iuch pipe. A gallon will cover 
a mile of rail. Very thin ice floating is en- 
tirely melted: heavier ice Is softened so the 
sleet brushes clean it off The Street Rail- 
way Journal says: “The corroding effect 



of calcium chloride <m the cupper is some- 
what In dispute, but by so distributing the 
solution (hat it does not reach the bond, any 

■lunger is. of course, avoided,’' 



HORSES RIDE IN AUTOS, 



When horses ride in automobiles the ta- 
bles may truly be said so have actually been 
turned. This very thing Is actually being 
done in France. The vehicle is used for 




Palace Horse ■ Auio 

the transportation ot valuable race horses 
when being taken from stable to depot, or 
to the race track. The entrance Is at I he 
rear, the door swinging down to make an 
incline. The interior is padded, and a par- 
tition enn ]n r ' Inserted when occasion require;; 
two passengers. A trap door gives the driv- 
er ;l chance to sec that the horse is all right, 
and a feed box containing oats and another 
for hay make the trip a pleasant one. 



DISCOVERING PEARLS BY X-RAY 

In a scries of ex peril hunts recently con- 
ducted Eu ( eylmr. oysters were subjected to 
the X-ray to distinguish between those eon- 
turning pearls and those con fuming none, 
11 is said the experiments were very satis- 
factory in results, 

* * * 

GERMAN AUTOS UNDER $500. 



German automobile manufacturers arc put- 
ting on the home and I’ngltsh market a 4- 
cy Under motor car, holding four persons, at 
a retail price of $486.65. If for only two 
persons the cost is $73 less. The mg chines 
are said to be of excellent construction and 
guaranteed to rt reasonable extent. 



Topulnr Mechanics mailed monthly* post- 
age prepaid, lo any address In the world, $1 
per year. 



31 fi 



PC) P V LA K 11 EC H A X 1 CS 



Automobile Covers a Mile in 34 1-5 Seconds 




That Broke All Records 



A IH'W world's n'njril in :l u Li »ia u i-hi tln^r was 
amide mi tin 1 Ormond Daytona i l-']< M h 
bench course nil .January 25th, when a bus. 
ion antouinbillsl. If. L. Tkiwi.Mii, covered a 
mile in 34 1-5 seconds, or fit the rsi te of ld5 
miles an hour. 

The Mercedes car Mi which t lit- nm was 
mudi% known us l ho h ' Flying Dutchman II.." 

W;lS equipped for the occasion wEtll h'it 4 

cylinder. lii'i-liersepnwor engine* coupled t;m- 
detu and the 1 frame \v;h lengthened by In- 
serting twn steel plates 20 inches lung in the 
center. says (ho Automobile, 'I’in 1 vibration 



lit’ i hr powerful lonrlihii' Mills Ihted up l< 
sn great that before on eli trip it mllst be 
game nvnr thofi nimbly null every holt and nut 
made secure, 

other notable runs were i nude by Louis 
s. Tioss driving n freakish looking 2(>-horse- 
prnver steam ear, called tbe "Teukeirie." 
which tin i lie ri mile in 33 seconds, tuul by 
Arthur McDonald, driving a 50-horsepower 
Napier a mile in 34 2-5 scrim id*. a Hose ap- 
proach to Tin wd ill's time, 

The aim of automobile drivers n mv is said 
to he two miles a minute. 



How to Telephone 



Clear and Distinct Pronunciation, Better Than A Powerful Voice** 

Germs On the Mouthpiece, 



There tire various simple mutters mu- 
i meted with the proper ami improper use of 
she telephone, which. If genera lly understand 
a ml heeded, would make this wry conven- 
ieut instrument of t ommiiuh-ntiun if not a 
ill Eng of beauty amt a joy forever, ai least 
very limrb more sal is far tnry Ilian many 
people now 11 ml it to bo, 

Uni 1 thing appears to Tie tolerably certain 
—that everyone does net know the way to 
get I be best resit] Is. A common mistake by 
those who use tbe telephone is that they 
do not place Hie lips Hose enough to the 
instrument. This, perl taps, Es due in many 
eases to the fa ft that the old style Instru- 
ment was a very different thing from the 
present one. In the former case it was nec- 
essary to keep the lips some in flies distant 



from I lie box and in speak ai-mss the open- 
ing ami nm into it. -flet furl her ■■away from 
(be T pholnr was a familiar rnmmand when 
the old style instrument wns in use. and 
many old subscribers can't gel over that 
"long distance habit." as the telephone par- 
lance has it, and (he command to '‘talk 
louder" is often heard. A not her reason for 
the failure to place the Ups close to the 
tnnmmEtl Eng mmithpieee is the fear of genus 
winch, naturally enough, perhaps actuates 
many. 

"] J uh lie telephone users wlm know that 
it 3s necessary In get close to the phone. 1 ’ 
said an observing operator in me the other 
day, “and who object In tbe moist or pos- 
sibly unclean mouthpiece, often give I he 
rubber piece a thorough wiping with n 
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handkerchief hefo ro talking. Sumo gq even 
further and form uu auxiliary ujouthpiero by 
circling the rubber one with their hands, 
thus keeping the lips entirely away from it. 
You will hear people yelling at the top of 
their voices, though that class is diminish- 
ing every day, for it Is becoming hotter un- 
derstood that a moderately low tone with 
the lips close to the instrument secures the 
host results.” 

The opera ting part of the telephone merit • 
an ism, the diaphragm and the carbon*, are 
in the disc back of the hard rubber mouth- 
piece, and it is absolutely impossible to get 
too dose to it. 

The voice of the speaker has much to do 
with the distinctness of the message. The 
worst telephone voice is I he basso pro f undo ; 
Use man who In ordinary conversation can 
he heard like a megaphone above n]l others 
is usually asked to repeal- lie could save 
himself m lot of trouble ami UN Jlskmcr as 
much inconvenience if he would strike a 
higher key than Is natural In him* As a 
rule women V voices arc the best for ordi- 
nary telephone work, but not for long dis 
lance service, Then a strong, dear voice is 
required. Having a good telephone voice, 
however, is nol the whole lldng. The good 
speaker joust onuiicEute distinctly, The one 
who jumbles lbs wards in ordinary convex 
sat Eon can be understood by the person In 
front of him not withstanding his imperfect 
manner of talking, because the listener sees 
the speaker, ami the eye assists the ear, but 
on the 'phone it is quite different and '"Can't 
understand you" is a frequent reply. 

Defective enunciation ha si caused many in 
believe that certain sounds will not carry 
in the telephone, like '"s” ami '"tli/' etc., hut 
these Bounds will carry all right and he un 
derstood if Ihc person who utters them docs 
so distinctly. 

Said un expert: *Tf I were to lay down a 

rule for telephoning, I should say, keep the 
chin well up and apeak wilh a large amount 
of air in the chest, articulate slowly and 
distinctly and u^c tin* lips: that is, throw 
the voice in the front part of the mouth 
and be courteous/’ B* 



ANOTHER METHOD OF LIFTING A 
LOADED WAGON* 



By the method here shown the crib is 
hullt under the wagon to full height of the 
axle lrtttom and the pok> is then adjusted 
on the crib. Stone Is then placed 
under the rim of the wheel and .stone or 
wood under the other end of the pole, and 
the burses started up, if the wagon and 




Lifting * Loaded Wa^dii 



load weighs 8,00fl lbs,. of course, the actual 
welglit lifted would ho approximately uue- 
fourth id 1 8,0b 0 or li.OOfl ihs,, the weight on 
oiic wheel. Mr. {.'use say a hr- frequently 
makes use of this means to oil the wagon 
with load on. 

► — 

UNIQUE FLOATING LIGHTHOUSE, . 



A new type of floating signal or buoy Jms 
iM'en adopted by the English Lighthouse 
Board, and the one illustrated herewith has 




A loaded wagon may bo lifted easier by 
the method si town in the accompanying 
sketch* writes C. J. Case, of Troy, Pu. T than 
by the method shown In mir last issue and 
contributed by Lee it, Clarke, of Bozeman. 
Montana. 



Light Burns 31 Days 

been placed outside the Portsmouth harbor. 
Ei can he seen u long distance \ u day time, 
and at uighi bums a powerful oil lamp, 
which requires tilling only once In 31 days. 
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ICE BOX WITHOUT ICE. 



Miniature Refrigerating System for the 
Home, 



It is now passible to keep your ice box at 
a temperature of from 35 to 40 degrees 
throughout the year, without ever bunging 
cat the ice sign or having the tlrn In pipe 
stop up on you. Sat only that* hut no im- 




Celd Storage at Home 



pure ice can endanger the family's health, 
and the supply of cold never gives out, 

The above results are accomplished by a 
sum II portable refrigerating plant, either 
built into i\ box or applied to the one al- 
ready In use, and wlncb is a miniature uf the 
great ice-making and cold storage plants 
manufacturing artificial ice or moling great 
buddings, 

The power to operate The cooling process 
may be either a small gasoline engine, or if 
the house ts lighted with electricity a small 
electric motor is recommended. When 
started the machine runs continuously with 
very little attention, With the except Eon of 
filling I lie oil cups once or twice a week 
there is really nothing to do. 

The cooling liquid is forced through the 
refrigerator In pipes, rind while it cools does 
not produce the moisture 1 and con sequent 
dampness occasioned by the use of ice. 
About on (‘-half horsepower is reunited for 
the work where It is desired to manufacture 
20 pounds of ice per day for the la hie, and 
less power where the refrigerator as used as 



cold storage only. It is said the cost of 
operating the outfit is no more than 3s urn- 
ally paid for ice during a season. 



FUNERAL SERMON PREACHED BY 
TELEPHONE, 



]n Los Moines, Iowa, recently, the funeral 
services for a young girl who had died of 
diphtheria were conducted over the tele- 
phone, the minister preaching to two audi- 
ences, line at the house and one at the 
church. The girl had requested that the 
funeral sen non be preached at the House* 
and as friends could not attend because of 
the nature of rim disease, tins expedient was 
used. The minister preached at the church 
cud of the line, with the aid of a mega plioue. 
* * * — 

LOCOMOTIVE THAT EXHAUSTS 
DOWNWARD, 

A freak iocmimiivt- inis been used in tlm 
construction of the New York subway. In 
order not In coat lire white roof of the tun- 
nel with ft liberal layer of soot and dirt. This 
engine does not absorb its own smoke, but 
does the next best thing* and by means of 
the curious slock extension shown in the 
illustration exhausts underneath itself and 
toward the rear* Locomotive Engineering 




Th« FreftK Locomoilv# 

says: “When ins pi lug forward this locomo- 

tive can do wlmt few other liKsmiGtlvos can 
do — U can run over its own smoke*" 

■+++ 

The value of I he electrical manufactures 
in this country during 1904 Is estimated at 
$230,500,000. nr this amount dynamos and 
motors <if alt kinds amounted to $51,000,000, 




ICE PUNCH FOR HEAVY 
ICE. 
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lc« Punch for Heavy Ice 



I .'sera of water power, 

and not only the smaller 
ones, experience constant 
tron hie with ice forming 
at the Intake, Frequently 
it hi no easy matter to get. 
at the trouble, and a cor- 
respondent of the Ameri- 
can Miller sends A sketch 
of a home- made machine 
which Is guaranteed to 
break holes every time. 

The drawing's will give 
a very good idea of what 
is required. Old shafting, 
two inches or more In di- 
ameter and of any length, 
may he used* as required. 
Any old gear lying a round 
the mill will do for the 
windlass. The only new 
pint required will he a 
self - trip hook. The 
heavier the bar the better 
I he punch* 



TESTING CONCRETE BLOCKS. 



Concrete blocks may he tested by means 
of a screw-jack and 6-toil platform scales in 
(he manner shown in the sketch, says Henry 
W. Edwards of On util Junction, Colo., and 
the test may be relied upon for all ordinary 
purposes. 

Tim mixture to be tested should he 
tn mined in a wooden tmx 9 in. square by 
30 in, tong, inside measurement,, ami allow ed 
to stand for several days or yreeks until set. 
It is then subjected to pressure In the appa- 




ratus shown, and the moment e racks appear 
on either of the visible sides of the block 
being tested, the pleasure exerted by the 
screw-jack should lie read oil on the scale 
beam. This is not the ultimate crushing 
strength of the block -that can rarely be 
ascertained— but affords a comparative tost 
of the tensile strength of the block, which is 
sufficient for ordinary purposes. 



DEAD BLACK COLORING FOR IRON. * 



("bum all grease and dirt from the metal 
to be blackened, and apply, either with a 
brush or by dipping the article in the 
liquid* the following compound : One part 

bismuth chloride: 2 parts mercury bichlo- 
ride; 1 part copper chloride; £> purls hydro- 
chloric acid: 5 parts alcohol’ 52 parts w liter, 
thoroughly mixed. 

After applying the liquid place the metal 
in boiling water and let it remain therein 
at that temperature for a luilf- hour. He- 
lmut this operation until the color is deep 
enough, and then fix the color by placing 
the article for a few minutes in a bath of 
boiling oil. After removing, heat until the 
oil is completely driven off. Tins method 
is recommended by the Blacksmith and 
Wheelwright, 
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TOOLS FOR CLEANING SEWERS. 



Sewei'B frequently get choked up ami 
cnimo no end of trouble, but how they are 
again put in service is something unknown 
lu but few outside those who make a spe- 
cialty of such work. The tools required are 
much more numerous than might Ive sup- 




Operates Sewer Cleaning' Tools 

posed, and many special instrument* have 
to lie kept on hand for use when ordinary 
means fail. The Municipal Engineer illus- 
trates some of the new “specials'’ which any 
expert sewer engineer will know how to 
make and use. 

Ncu 1 is a root cutter, which will prove a 
valuable aid to the many engineers and sew- 
it superintendents who have trouble with 
tree roots growing through defective pipe 
Joints of L open joints in small brick sewers. 

No. 2 is a scraper for removing deposits 
of the softer materials which are still Phi 
dense nr ino sticky for flushing out. 



No. 3 is a corkscrew which will penetrate 
any bundle of rags or paper and either pull 
it out or disintegrate it. 

No, 4 is a plunger which is of .special value 
in conduits to remove roughness when they 
have not been thoroughly cleaned before 
laying. 

No. 5 is a chisel for use in breaking off 
hard cement left on uiiwiped joints, which 
projects and catches rags, papers, etc. It will 
also serve to cut uJT hard materials which 
have caught in open places in joints. A cor- 
set steel inis been known to stop a pipe 
sower by catching in such an opening 111 a 
joint and serving as n hook on which to 
hang a miseelLiiiemis lot of ad ki ruction 9 that 
billowed. 

No. t> is n brush which easily removes the 
accumulations of grease on the walls of 
sewers near hotels, hoarding houses and 
certain mamn'a during plants. 

No. 7 is ei Haw which is sometimes needed 
in place of the scraper. No. 2. and may stir 
up such soft but adhesive materials eis do 
not yield readily to the scraper, when they 
may lie flush**! nr scraped out. 

No. S I* a scoop for removing deposits 
of sand from sewers. It sometimes happens. 




Carious Special Tools Used in Cleaning Sewers 
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especially ill new sewers, that a heavy r;i in- 
fsi.ll will wasp deposits of sand, gravel or 
clay into si long Hue of pipe, practically lin- 
ing: it. These deposits are ha ril to remove in 
pipe sewers and In the smaller brick sewers, 
The scoop can In- operated for several Pun 
drerl feet successfully, though slowly. 

All these tools are fitted with sockets for 
use with the Felton coupling for sower rods. 



which permits any desired manipulation of 
1 lie tool mi (he end of a string of rod sec- 
tions and at the same time makes easy the 
removal of the rod in sections at a manhole. 
The coupling is shown in the smaller of the 
accompanying ruts, It can he vised also for 
pushing a lantern through a sewer for the 
discovery of leaks or surreptitious connec- 
tions, whet her in pipe nr I trick sewers. 



An Electric Bakery 



Niagara Falls hus an Electric bakery. Not 
only are the various machines for mixing 
the dough, rolling our and cutting into form, 
performed hy machines operated by electric 
[lower, blit an immense oven is heated by 
the electric current. No smell of smoke, no 
dust from ashes is known: when the baker 
wants to bake he simply touches a button 
find in a few moments the oven is in a glow. 
Electric current is cheap In Niagara, for 
thousands of horsepower are being eon- 
stnully generated at practically mu operating 
expense. Water that formerly went plung- 
ing over the Tails is now turned from its old 
course and sent through giant turbines 
which turn the generators mid prod me the 
electricity which operates all llie industries 
of t he town, and many others in Buffalo, 30 



mih‘S away, including all the street cars of 
that city. 

broadly speaking; the cost in the ordinary 
consumer of electricity for conk tug. ranges 
from eight cents tn 15 cents per kilowatt- 
hour, says the Western Electrician. At 
Niagara Falls, however, the current is gen- 
erated so cheaply thru il is supplied in some 
instances as low as four cents. It Is not 
improbable I but there are other places in 
this country where waterpower is available 
to operate generating units at such a low 
cost that current can Ik 1 used in the vicinity 
for domestic purposes as well as for operat- 
ing machinery and illumination, House 
i pieptly we may first expect to see it used 
extensively hi communities which are ad- 
jacent In such sourer* of power. 




The Eltctric Bakery at Niagara 
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LIGNITE FOR LOCOMOTIVE FUEL. 

A subs(ilii[c fur row I anil Wood hits long 
bei'ii stui^h t, rs|n i riEi Jly in countries fair from 
COEi E deposits. 

Railroads in Colorado, Wyoming and the 
Southwest have ex peri men ted with lignite, 
n fuel half way between peat and coal In 
composition. Taking 100 parts, It is made 
up as follows: Curl>on, 40 parts; easily eva- 




Spirbl Corrugated T ube 



porn ted matter, 32 parts; water, 20 parts; 
ash. H parts. 

An attempt to partly dry ami press into 
small bricks sonic Wyoming lignite, resulted 
in ton king it cost $1.60 per I on. while coal 
mined in tin same region costs $1.10 per ton. 

Being tight* lignite throws onl many 
sparks when burned tn locomotives. To pre- 
vent this, the old diamond stack with roue 
and netting in It is used, air openings in the 
grate are line, and the nshpan is almost 
closed. This hinders the draft, so n small 
exhaust nozzle is used to produce II. Lev- 
elled loco mot ire power results from the 
small a mount of bent In (be lignite, inability 
lo force the lire, and hack pressure in the 
cylinder. A Wooten boiler having a large 
grate has yielded good results, hut the best 
have been obtained with locomotives having 
spirally corrugated boiler tubes. 

Instead of passing straight through the 
tubes and nut. the sparks follow the spiral 




groove, and cool off. Advantages gained 
are: Freedom from spark danger, enlarged 

exhaust nozzle, ability to haul heavier loads 
and a higher speed. 

With this outlook, more locoiuotlves are 
being fitted with corrugated lubes, and hi 
time lignite tuny been me an economical rail- 
road fuel. 



It is now possible to bum the lignite in 
stoves mid house furnaces, but special 
grates have to be used. Lignite bums with 
n fine white ash T hut requires a generous 
supply of air. 



REMARKABLE CURES WITH ELECTRIC 
LIGHT, 



Apparatus by Which Four Patients are Treated 
at the Same Time 



Xo hospital In England or on the eotitb 
need Is now considered up-to-date without 
an equipment of the I insert light apparatus 
for the treatment of lupus. Dr, Ftnaen, the 
inventor, died n few months ago, but the 
Improvements he would have made, had he 
lived, are being effected by bis enthusiastic 
followers. 

The illustration from the Electrical Re- 
view. London, sliows the latest type of the 
apparatus by which four patients may re- 
ceive treatment at the same time. Sus- 
pended from a strong support is an arc lump 
of extremely high candle-power, around 
which is suspended a heavy metal cylinder, 
serving to carry the telescopes and the nec- 
essary pipes and taps for the water-cooling 
of the telescopes and compressors, through 
which the rays pass before reaching the pa- 
tient. The telescopes ore constructed of 
brass barrel, with rock crystal lenses to con- 
centrate the rays of the arc lamp. At the end 
of each telescope nearest the lump u space 
Is left between two of the lenses, which 
is filled with distilled water; around this a 
water jacket Is fitted, to permit of the cir- 
culation of running water from the main 
supply, in order to keep it cooL The dis- 
tilled water fulfills the double purpose or 
eliminating some of the hunt rays, and of 
preventing the top iens from cracking owing 
to its exposure to the great heat from the 
arc lamp. At the other end of the telescope, 
for a space of about 12 in,, between two 
more lenses* Is a column of distilled water, 
which absorbs further heat rays. Around 
the four telescopes arc arranged couches on 
which the patients lie whilst under treat- 
ment; the part to be treated Is brought to 
the point of convergence of the rnys through 
the telescope, and compressors consisting of 
rock crystal lenses, between which a stream 
of water Is continually circulating, arc 
pressed firmly on the skin, In order to ren- 
der it atismic, as the presence of red fluid 
would prevent the ultra-violet rays from 
properly penetrating, Here occurs the final 
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Electric Apparatus Trrati Four Patients at the Same Time 



exclusion of I lip ljes.it rays, and tlic* chemical 
rays stlone reach the patient* Ey an in 
gpiiioiifi arrangement, the fullest use is made 
of tlie- light from tlie lamp, so Hint i lie eur- 



EXPERIMENTS PROVE THAT CONCRETE 
PRESERVES METALS FROM RUST. 



That concrete preserves iron and stool and 
prevents it from rusting at all, even though 
it lie partly rusted when Imbedded in tlie 
coner ete, is proven hy two interesting ex- 
periments made liy the Boston Transit Com- 
pany during the egoist nut ion of the East 
Boston tunnel. 

Nine strips of sheet iron. 2 in. x 6 in., were 
cleaned til! bright and free From runt and 
imbedded in a hollow cylinder of concrete, 
14 En. by 20 in., outside dimensions, the walls 
being 3 in. thick. When hardened tins cylin- 
der was kept filled with water and placed 
in the tunnel. For a while water percolated 
through the concrete readily, but at the end 



rent consumption is about at) amperes only, 
as against 70 or SO. or even more. In the 
older types. The worst skin diseases are 
cured hy this treatment. 



of two months it had become watertight. At 
the end of two years the nine strips were 
removed and found to bo as free from rust 
and as bright as when placed in the con- 
crete cylinder. 

In the other experiment a badly rusted 
square plate was cleaned hy filing so that 
its. genera] surfaces were bright, blit rust re- 
mained in many small pits. This was imbed- 
ded in a block of concrete, placed in water 
for two days and iiieii titled in air several 
days. Tills wetting and drying process was 
kept up for two years, when the plate was 
removed, ltft condition was the samp as 
when placed in the concrete except that the 
composition of the old rust had changed 
some so that its color was yellow instead 
of reddish brown ns formerly. 
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Powerful Winter Car Ferries for Detroit River* 




Launching the "'Detroit of Detroit*' 



Powerful ear ferries at Detroit are (he con- 
necting link between Canaria and the I'm I tod 
States for several important railways. Tlu 1 
current In the Ifrii'itli river i* very strung, 
and when ffruat windrows n]' ire form ex 
erpt tonally slhni" vessels an 1 necessary to 
combat these 

Tin- A Jl r ■ 1 1 i .Li4 m t t entrai Hallway system re- 
cently launched ai Detroit a powerful new 
ear ferry, christened '"Detroit of Del roil/’ 
a ml especially tilted for the hard winter 



HANDS ENJOY NOON-DAY PERFORM- 
ANCES. 



J in prompt ii converts and vaudeville per- 
formances is the means by which employes 
of a Milwaukee ice, machine luilldjUL; plaui 
beguile their norm hour* rite hands volun- 
teer to perform, and ii is rare dial some 
out side influence draw** one away. The 1 1 j 1 
of noon -day pleasure tv lax os tired bodies, 
employers say, and leaves the men in a 
happy and couioNied frame of mind. 

< ♦ » 

THE AUTOMOBILE SHOWS. 

The recent annual automobile shows in 

New York and Chicago attracted thousands 
of visitors to Inspect larger exhibits than ever 
lie fore. The motor launch is steadily grow- 
ing in popularity and is improving in speed 
and comfort. The I Si On lypes, of autos show 
a decided improvement in standards of 



work on the river. The heat measures HUS 
feet In length on deck, is of <54 -foot brum 
and I9U feet deep. It lias two propellers at 
emdi end, which are opera led independently 
by means of compound engines, having ey 
boilers 24 and -IS inches In d in meter by S3 
tin dies stroke. I he strain plant consists m 
two double-ended boilers, 1?, feet by 12 fret, 
and two single ended boilers, 1 3 feet by H 1 - 
feet, if i* said these big ferries randy fail 
tn make the trip across the river. 



workmanship. Experts estimate the proba- 
ble snt+'s of NUloninbEIcH riming this year at 
about $Eu,hno.dhU, There is a growing 
tendency to plrne the motor in an upright 
poslThm En ] ►reference to the horizontal. 




HUGE MAUSOLEUM PLANNED FOR 
CHICAGO, 

A huge mausoleum with catacombs and 
crypts, patterned after that of Westminster 
\bbey, and costing $ laO.UOii, Es I lie project 
of the Mom rose remotely Association of 
Chicago. The plan is u'lhpic In this country, 
though there arc few American cities where, 
because of (he nature of the earth and the 
presence of water tie a short depth, burial 
above groinsd is practiced exclusively. This 
is true of New Orleans, The crypts in the 
Chicago mausoleum, ii is said, will be sold at 
9 1 *000 each. There will be in rill IDS ludb 
vidua 1 en ( a combs. 
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THE KERR COMPOUND STEAM TURBINE, 



Drawings here given show the interior 
plans of a recently invented 10,000 horse- 
power steam tort line, which uses Usd ton 
hitckets on the rim of a disk, against which 
steam from nozzles i.< directed. 

In a recent article Power says: l, Tbe tur- 
bine Is made up of a number of chambers, 
in each of which revolves one or more buck- 
et-bearing disks, the number being deter- 
mined by the amount of steam expansion 
for which the turbine Is designed," 

The buckets. Fig. 1, are double, elliptical 
in shape, and sharply curved at the bottom. 
The steam from the nozzles is divided at 
the point of connection of the two buckets, 
which later are riveted, B, of dove tailed, 
A, to the disk, A nozzle, D, is provided for 
each stage of steam expansion, and steam 
admission is hand regulated. 

Six different expansions are arranged for 
ill Figs, 2 and 3, the first two chambers hav- 
ing single disks, the next two, two disks, 
and the last two T three disks, Steam enters 
at E and passes to steam chest and ill rough 
the nozzles to the buckets. Exhausting at 
K, ]( enters the next apartment, goes half 
round and stgEiin exhausts, so continuing to 
the final outlet. The disks are all of like 
diameters, hence the buckets all travel at 
the same speed. II is planned to have the 
speed one-liulf that of the steam jet flow- 
ing through the nozzle from one stage to 
the next. The areas of the jets and buckets 
are progressively increased to allow the co- 
te ring steam to pass with this velocity. If 




this condition is maintained, the steam will 
be discharged from each set of buckets 
practically at rest, having delivered all Its 
energy to the disk, and by dividing the tur- 
bine into a sufficient number of stages this 
velocity ^uu be kept within required limits. 




I, The Kerr Compound St«mu 
Turbine Buckets 

In the turbine illustrated the bucket disks 
are 8 feet in diameter, the inlet pipe 8 inch- 
es and the exhaust 30 Inches in diameter, 
designed to expand steam of 200 pounds 
pressure to an absolute pressure of two 
pounds. 

— * * » — 

When a good razor paste Is needed use 
the grit from a hue grindstone. 
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IGNITION FOR MULTIPLE CYLINDER 
ENGINES 

The jutnp-spurk system stains to have 
proved itself satisfactory to automobile 
builders. ami sl large ninnhev of the l!)0S 
machines will use Et. 

The magnetic spark plug lias worked well 
on slow speed engines* hut It is iinsat is fac- 
tory on automobile und launch motors with 
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varying speed. A perfect make nml break 
timing device is needed to make li a sue* 
cess oil these hitter. 

A well-known A merle an unto mo Idle build- 
er will use the alternating: magneto tills 

year. This gives a timed Jump-spark, but 
the trouble here lies in the fact that its 
magnets sometimes lose their magnetism 
and have to he remuguettzed sit the f artery. 

In the Automobile Review, R. L. Hubler 
isays that the ideal Ignition outfit for multi- 
ple cylinder engines should consist of a stor- 
age buttery for furnishing current to the 
coil, and a dynamo in recharge this battery. 

A storage bat fury gives :i large, hot spark, 
but used alone, It must be recharged, 
whether convenient or not. 




Using the .storage battery only to start 
the engine would do, if the voltage of the 
battery were always as high as that of the 




dynamo* As, after use, it might not be, 
switching from one source of current to the 
other would cause trouble with the vibra- 
tors i. Fig. 1J. The best way Rooms to be to 
use the battery current for ignition, leaving 
the dynamo to charge the battery when 
necessary. 

Fig. 2 shows the wiring plan for a four- 
cylinder engine using four single coils. To- 
day, short circuit troubles may he banished 
by using well insulated liming devices. 

Fig. 53 shows wiring for a single coll on a 
four -cylinder engine. Apple's timing device, 
here used, distributes the current, to the 
cylinders at the same time that ft times the 
current from the battery. The cost is less 
and only one vibrator requires attention. 

The complete ignition outfit of this type, 
consisting of the ignition dynamo, six-volt 
storage battery, coil, timing device, switch 
and plugs costs about $dU.OO. The user need 
buy no primary batteries, he has a simple 
apparatus, and two sources from which to 
get a spark, 



CONCRETE FOR PAVING STREETS 



Concrete street pavements are being test- 
ed In Bellefontulne, Ohio, and other cities, 
so far with satisfactory results. Asphalt, 
which is generally regarded as the Ideal 
paving is very expensive, soon wears out, 
nml has n tendency to gut slippery when 
wet 

Concrete is both artistic and econotnicur. 
Per a street pavement smooth cement sur- 
faces would not afford n good footing hut 
the surfaces could be moulded with shallow 
corrugations and tlie result he a pavement 
adapted to all kinds of vehicles. Concrete 
is so easy to repair and so strong even if 
undermined that the idea soems a good one, 
but of course, like every other pavement 
over laid* can only be properly tested by 
time and use. 
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HOW WOODWORK IS SET ON FIRE BY 
STEAM. 



Mysterious lires occur occasionally, when 
It seems impossible to irace their orioles, A 
large stud elegant dwelling house in New 
York was not long si lire burned, si ml it was 
found Hint the tire was caused I >y a steam 
drum in contact with wood, with which if 
was encased. The manner in which ;i liostt 
of less than scorching intensity sots tire to 
woodwork is not generally known. The con- 
ditions to produce this itre. first, n decree 
of heat not less tlnm 212 decrees’ second, 
t In* presence of wood in close proximity to 



PORTABLE ELECTRIC POWER PLANTS. 



A portable electric p'iwvr phi lit with all 
its parts constructed to withstand the strain 
of hauling over rough roads from point to 
point as required, is a new and Interesting 
development in tins line. The plant U 
mounted on a steel truck, which is fitted 
with a top ami curtains for protection 
against the dements and the whole appara- 
tus can he drawn by two horses. 

The out ht is efficiently used for operating; 
electric loots, teiupoiary electric lighting and 
like purposes. It consists of a %%• horsepow- 
er gasoline engine having no water pipes or 




CSemrlPftjr nf ihu hMM On EupIdi' Company 

Portable Electric Power Plant 



the iron steam pipes; third, the existence of 
scale or rust on the iron; fourth, varying 
temperature. The heat drives the oxygen 
from the Iron rust; which then becomes 
what Is known as reduced iron, a finely dh 
v idl’d metallic powder of the natural mini- 
of iron. The heat necessary to ignite tlie 
wood, which is In a tinder-like condition, 
from its proximity to the hot pipe, is gen- 
erated in the rapid oxidation of the iron. It 
absorbs oxygen so rapidly under certain 
amnspheric conditions of humidity and tem- 
perature as to glow for a few seconds, long 
enough to set the ad joining wood on tire. 
1 lie greatest caution should be exircised ill 
installing heating systems to allow ample 
space between steam heating pipes and ad- 
jacent woodwork, 



connections which are liable to freeze, but 
having a spec ini design of cylinder and 
water jackets, which carry enough water to 
cool the cylinder. The water has a free 
passage to the air and maintains ail even 
tempera lure. Water must be added to 
make up for loss by evaporation, but no 
other attention is repaired in this respect. 
\ water glass In the cylinder gauges the 
height of the water. The gasoline engine 
is belted to a dynamo of the same capacity. 



\ 11 elect rH railway In carry passengers 
up Ml. itlane is the project of a Paris com- 
pany. The line will el:d at the Aiguilles dn 
Confer. 14.430 ft. above sea level. This will 
be Mu' greatest enterprise of lls kind. It is 
said there will be but one tunnel. 
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REMARKABLE ROLLING LIFT BRIDGE AT 
CLEVELAND, 



CONCRETE NOT PROOF AGAINST FUNGOID 
GROWTH, 



Longest Simple Truss Span Sherzer Bridge 
Ever Built* 



A new railroad bridge at Cleveland, Ohio, 
lias a movable spun 161.) feet fn length from 
center to renter of hearings. The bridge is a 
double-track rolling lift structure and is built 
at an angle of 60 decrees 30 minutes :jn sec- 
onds in order to meet the requirements of 
the city of Cleveland and flip War Depsrt- 
rpent calling for a clear channel for naviga- 
tion 120 foot wide. 

The bridge is operated by two 50-liorse- 
power continuous current motors mid all 
operating machinery and motors are placed 
upon the movable span. The pinion at the 
center of the rolling segment, engages with 
the ruck which is fixed and supported along 
side the girder: this Is said to simplify both 
machinery and operation and shorten the 
total length of bridge mini red, Despite the 
strong operating power provided, the bridge, 
in ordinary went her. Is operated by less than 
£0 horsepower. 

When closed the tracks Inlet lock with the 
mechanism for locking the bridge so that it 
cannot he operated before the proper signals 
are given. Derailing trucks also prevent the 
passage of trains. 

The structure Is designed to carry two 
177 Mr ton locomotives drawing i\ uniform load 
of 5,000 pounds per lineal foot on each track) 
the rails weigh 100 pounds per yard. 1 he 
bridge is supported by Portland cement con- 
crete piers resting on piles. 



STERLING SILVER FURNITURE FOR AN 
ORIENTAL PALACE. 



Hats cannot gnaw through concrete, but 
fungus can grow through it. There was si 
remarkable Instance of this found in Ports- 
mouth* England, recently, where a fungoid 




Fuh^ub Growing Through Concrete 

growl h forced its way through three inches 
of i on crete and two inches of asphalt thus 
showing the great leverage of growing 
plains. The fungus was a mass 30 inches 
in circumference and grew to a height of 
& Inches* 



LARGEST DAM IN THE WORLD FINISHED, 



A suite of sterling silver furniture, com- 
prising two ordinary easy chairs, two ranch- 
os, four tables, a dressing table and a large 
cabined, all modeled and chased In the Louis 
period style, has rec ently been made in Lon- 
don for the palace of an Oriental magnate, 
says the Keystone, 

The pieces are upholstered in dark blue 
plush at present, but a rich silk brocade is 
to replace? 1 this. Several of the maker's best 
artists are now engaged in decorating a 
sterling silver bedstead, also. Four emble- 
matical figures, each 2 feet 9 inches high will 
surmount the pedestal at each corner, and 
the panels are decorated with studies after 
the pictures '♦Soinnusfi* and ■ Dancing 
Nymphs, 1 ’ by Albert Moore* XL A. 



TSie huge Cornell dam* with Hie exception 
of flic Egyptian pyramids, the largest piece 
of masonry in the world, is at last com- 
pleted, On -bin. 31 the flood gates were shut 
down for tin;- first time, It will take two 
years fur the reservoir to fill and U will 
farm a Like 16 miles, long, and the sites of 
several towns which were abandoned for U 
will be flooded. The da in has been under 

eo nst ruction for 1b years ami cost $9,000,000. 


The submarine boat “Simon Lake X,” in 
submerging tests made at Newport News a 
few days ago, broke the record formerly 
held by the French type submarine. The 
“Simon Lake X" was submerged 38 ft. and 
returned to Un; surface in just 30 seconds. 
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How to Make Emery Wheels 



We want first to observe the different 
forms of grinding; by means of the emery 
wheel, and construct our wheel neeordingly. 
There are dot surface grinding in wMcfe 
the emery wheel is utilized for general 
grinding, cylindrical grinding in which the 
wheel and the work are rotated* mid com* 
mou tool grinding in which tlie processes 






of tool sharpening form the main work. It 
might be well to refer also to the smoothing 
of .surf ac<*s with grinding wheels • »J emery, 
ns the emery wheel nf mixlern times is used 
for this duty quite frequently. In fact, the 
modern emery wheel has supplanted many 
other forms nf tools and dc vices in shops 
and mills for grinding purposes. Far this 
reason, it 1$ a good idea for the technically 



inclined man to be familiar with the core- 
struct Ion of the modern emery wheel. 

First of all, we want the substantial 
emery wheel, with the powerful frame, the 
necessary attachments, and the correct com- 
position, Such wheels are usually built up 
in the shop. There tire several designs of 
the wheels possible to make and the at- 
tached Illustrations are suggestions in this 
line. The composition nf the body of the 
wheel may be wend, I mi It up leather disks, 
or hard rubber, ete. Tlie ingredients em- 
ployed are glue, litharge, silk ate of soda, 
at tel celluloid. 

Fig, 1 shows the common piece of block, 
hardwood selected because it is well sea* 
soiled, free from knots and flaws, excep- 
tionally tough in 15 her and possesses other 
features that a reliable wood should have 
for fin emery wheel base. The tougher the 
liber, the better. The wheel may bo turned 
down in circular form by means of the 
lathe and the disk used entire. In some 
places, however, the disk Is made up by 
using separate V-shaped pieces, one of 
which is shown in Fig, 2 . This piece is In 
readiness for Insertion in the general body 
forming the cylinder. Then when ail of 
the pieces an# joined on the common na tal 
huh villi Us flanges, the flange bolts are 
pul th rough mid tightened and we have n 
body work ns in Fig, 3. Fig. 4 shows the 
plan of the flange. There is one of these 
flanges for either side of the wood. This 
holds the separate wood pieces in line. 

Capped Journals. 

A good lype of iron-capped journal to 
sustain the shaft of the wheel, so that I he 
wheel may be put in position for covering 
with the emery is shown hi Fig 5, These 
Journals can be purchased from almost any 
machine builder. The arrangement of the 
journals on the stand of the emery wheel 
is shown in Fig. ti, the box bearings being 
marked B, R The shaft is provided with 
a tight ami a loose wheel at U and by the 
use of these wheels with proper belt and 
shift or, I he emery wheel can be started and 
shipped a! will. 

The emery wheel Itself 3s marked A. 
Borne of the wheels are lirst wound with 
textile fabric, such as strung duels, or sim- 
ilar cloth, about the cylinder, previous to 
applying the emery. The process of wind- 
ing a wheel with texture, paper, sheet rub- 
ber, or leather Is shown in Fig. 7, Usually 




P 0 P U L A R M E C H A N I C & 



the of paper, cloth, rubber or leather 
Is secured with cords wound on, and the 
cord -winding operation is conducted on 
practically the same tines of operation ns 
the paper or cloth whaling. The emery 
wheel proper is placed in its frame and set 
up as at U Fig. 7, Then a crank F is set- 
si rowed or keyed to the emery wheel shaft 
and this crank is used to turn the wheel. 
Si imcl lines a pulley Is ilxcd In the shaft in 
stead of the crank and the wheel is operated 
with a belt* With the power belt, more 
Hindu can be secured on the winding parts 
and a bettor and tighter operation result. 
The line of the poods in process of winding 
from the rolls to the wheel is Indicated at 
F, and at (t. These rolls are properly 
“braked’* ho ns to make the winding limu 

Ready For The Emery. 

The nest process involves the application 
of the emery, Fig. B Is a cross sect Iona I cut 
through the center of the wheel* The shaft 
is marked II and the wooden V-shaped 
pieces, which arc Held In position lu disk 
form by the flanges are Indicated J. The 
wound cords on the surface are marked K: 
the flanges, I, I; the stands for the hear- 
ings of Hie shaft. L, and llte crank for turn- 
ing the affair is at M. The glutinous mat- 
ter on the rope surface for the purpose of 
retaining the emery may now be applied. 
There arc men who manage to do good 
work with the common brush and common 
glue pot, while others need specially made 
devices. The common glue brush, however, 
can be tuside to do the work satisfactorily. 
Riggings of tanks and burners arc some- 
times arranged, at consider aide cost, to de- 
posit glue liquids over the turning cylinder 
below; this being followed by the applica- 
tion of the chosen emery, A good-sized glue 
pot with the usual means of keeping the 
contents at an even temperature is just as 
good. Apply the glue with a brush like the 
one shown in Fig. 10 and rub the surfaces 
with a smih-bru&h similar to the one In 
Fig 11. 

For a distribution of the emery, a regular 
emery distributer may be purchased or a 
device like that in Fig. 9 may he made. 
This is simply a tank made of sheet metal, 
with parting walls between each of the 
gauges. The gauges are simply pieces of 
flat metal Inside Ihe reservoirs which may 
be tilted to the right or left by means of 
the wheels sit N. By tilling one way or the 
other, the channels controlling the flow' of 
emery are opened or closed and tlio flow' of 
emery governed thereby. The flow of the 
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euicry is downward by gravitation through 
the nozzles F, to the revolving emery wheel 
surface a little below. Tims the scattering 
of the emery Is accomplished. In regard to 
the grade of emery to select* the coarse 
No. 36, if for a rasp-1 Ike face* or the fine 
No. 120 emery, R for polishing and huffing 
purposes, will he required. No. 90 to No* 
120 include the siaes most In demand for 
ordinary work. The numbers indicate the 
size of the grains of emery. No* 120 means 




Fig. 8 




an emery ground so fine it will pass through 
a mesh or sieve having 120 wires to the 
square Inch. The No, 36 Is the size passing 
through a mesh formed by using 36 wires 
to the square Inch. The dead smooth sizes 
can lx? made up for practical use as well ms 
the exceedingly coarse numbers. But these 
extremes are not much used. As a rule the 
common bastard, second cut, smooth cut* 
ete,* are in common use. it Is not often 
that the dead smooth wheel can he used. 
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while one of the medium sizes is very fre- 
quently needed. 

Evening Off. 

One of the final operations is the evening 
off of the surfaces. This has been done 
very successfully with processes that in- 
volve the placing of tlie wheel in si lathe 
and turning it down with steel cutting tools. 
Rut this process require# sin expert anil the 
best of tools and contrivances. The ordinary 
machinist simply builds an eveaer similar 
to the one shown in Fig. 12. First construct 
a wooden frame about 2 ft, long and 10 in. 
wide. This is made of a piece of hardwood 
board, with two end pieces the same width 
ns the board screwed on as shown. These 
end pieces form the support for the emery 
cloth, m called. This emery cloth is usually 
a leather base, on which the emery of de- 
sired fineness is scattered after the proper 
glue surfacing is made. This part is marked 
R. After a little use the constant pres- 
sure or the wheel on the leather causes the 
leather to assume the partly oval condition 
shown. There should tie a wooden handle 
secured to the board top as shown, so tlmt 
the user may have a good grip on the de- 
vice, The device is held in one hand against 
the revolving surface of the emery wheel 
and the necessary fineness of finish Is 
ground on in ? little while. All lumps and 
uneven places are ground off quite speedily. 
The emery wheel is then ready for use. 



METAL COSTUME PROTECTS AGAINST 
ELECTRIC SHOCK, 



A German Inventor lias produced a metal 
dress which is said to protect the human 
body Against powerful electric currents. 
Hitherto rubber gloves have been the means 
of protection employed by electricians and 
the number of deaths resulting from acci- 
dental contact lias been great. 

The new electricity resisting dress is dc 
signed on the principle that metal is a better 
conductor than the human body. It is made 
of woven metal, nr fine wire gauze, a ml is 
so supple that the movements of the body 
are unrestricted. The garment is worn 
either underneath or over the clothing, fn 
testing the device the inventor, clothed in 
the metal garb, received a shock of 150,000 
volts, the current passing through the metal 
dress and not affecting its wearer, Fre- 
quently a 500- volt current will kill a human 
being. Electricians of several large German 
works have adopted the costume; but the 




Wov»n Metal Costume for £l«c> 
tx-ieiii ns. 



average American electric bin will give One 
look at It and go on taking chances. 

— 

FIRST TURBINE STEAMER TO MAKE 
LONG VOYAGE, 



Australia** first turbine steamer the **Loon- 
ftinu" was recently finished in England and 
covered the distance from the English dock 
to Australia In 32 days, 1 hour, 24 minutes 
factual steaming time). The machinery 
worked without u hitch throughout. The 
first 3.300 miles worn covered at a speed of 
Ifi knots and 410 miles at a speed of 17 
knot*. 

The vessel is $00 feet long, 4 3- foot beam 
and 12 feci deep in 1 1n* water. She is to be 
used for the speedy transit of mails up the 
Tamar river rn Launceston, Tasmania. 



The 1 9 Of? edition of ‘Shop Notes/' just out. 
Contains 200 pages and numerous illustra- 
tions. Price, 50 cents, postpaid. 




1 ly Hurry ll. Tuwnspuri, 



Anyone can make the portable olertHe 
heater described below, wltliwnt the use nf 
a ii ohiniueter or the necessary apparatus 
for llmling the resistance ol! wire. The con- 
struction is very simple and the materials 
refill i red few and inexpensive. 

Select two hoards 1 7’r4 in, long by hi. 
wide by % in, thick; dress and sandpaper 
one side of the Inst of the two boards. 
These are for the lop and bottom, mid must 
he nice and smooth. 

Select four pieces 9Vb in. long, % in. thick 
stud l 1 /] in, wide; these pieces nre for Ute 
standards. that hold the top and bottom 
boards together, They must be set or 
screwed to the top and bottom hoards, as 
Indicated in Fig. 1. 

A r B, C and D are the four pieces for the 
uprights; these must he set perpendicular 
to the ljottom hoard and must tit the top 
the same as the bottom. These pieces had 
best be put on with screws, so they will fit 
tightly. In Tig, 2 is shown their dimen- 
sions. These pieces must be placed so as 



In make the other coiL We will then have 
two coils in tile healer, ami either or both 
of them can be turned on or oil' at ouce. 

These colls must now be put In the frame 
so that they will not touch any of the colls 
in either set. They can he fastened to the 
top and bottom hoards with double' pointed 
lacks, ( are should be taken about driving 



the lacks In far enough, because If they are 
not they will break loose and make the 
sides of the coil springs touch each other. 
The free ends of each set of colls will bo 
used for connecting up to the circuit, so that 
they will not be cut off. 

Cut two pieces of sheet iron 15% in, long, 
SVj, in. wide; also two pieces 5% in, long by 
9V4 in. wide for the ends. These pieces 
should lie perforated with a Vtrin. punch. 
The maker can select some pretty design, 
so Unit the punch lugs will not look rough 
when done. 

Fig. 4 3s a home-made fuse block* %, in. 
x 2% in. x 6 in. Binding posts, 1 and 1% 
are 1 in. High and are larger than the other 
ones. The current comes In at 1 and 1' and 
passes by wires to 2 and 2\ thence by fuse 
wire to 4 and 4\ and then by wire to 3 and 



BOTTOM BOARD 



to leave a margin of Vi in, on the sides and 
no margin on the ends, as per Fig, 1, When 
this Is done we have a frame which has 
neither sides nor ends excepting the four 
uprights. 

We can now wind our coils for the healer. 
Cut £S pieces 16 ft. long from a coll of 
broom wire: tins wire Is used In broom 
factories, and It is also used by tin- 
ners, It can be bought for S or 10 cents a 
pound, and 2% lbs, will be enough. The 
gauge Is No. 19 B anil S. 

Wind each one of these 16-ft, wires upon 
a %-fn. iron rod: he sure and wind it close 
and tight, so that when you take it off the 
rod it win present a closed spring. 

After they are all wound HI to each set), 
they must be joined together, as in Fig. 3, 
Fourteen of these coils must be made as tf 
they were one coil, as per sketch, and 14 



3'. The only binding posts that we will use 
for the stove will be 4 nud 4', 3 and 3', 
and for the current intake I and 1 J . 

This block is made of poplar or any other 
kind of lumber, as it is thoroughly protected 
by the mica. It can be placed about 1% In, 
from one end of the heater and fastened 
there. After being fastened bore four small 
holes exactly beneath posts 4 and 4' and 3 






HOW TO BUILD A CONCRETE-MIXES 



and 3' rind then make connections, as Id 
F ig. 5. 

The switches ran be placed on the top of 
the lieuler, opposite the fuse block. u lid hi 



To build the concrete-mixer shown in tliu 
illustration line si cubical wooden box with 
No. ill sheet steel and arrange an Iron man- 
hole nl on*.' corner, Mount the box an two 
corners or trunnions. one of which is n piece 
of 3 -inch pipe, through which water is sn- 
ti'odttcod and the other of whirl 1 Is connect- 
ed to a hund-erank hy means of u gear-wheel 
and pinion. 

Turn the manhole up to receive tin? clmrge 
from tlie hopper and then fasten it down. 
Revolve the box a few times to dry mix the 
ingredients, then introduce the proper qttan 
tity of waler hy hose atid nuzzle through 
the hollow trunnion, and revolve the box us 
long as necessary. 



MlC 



i 






the middle tan bo fastened a convenient 
handle. The top view will be like Fig, t> 
when completed. 

Before tlie sheet Iron pieces are put in, 
the four standards should have some *mnH 
strips put In between them at both top and 
bottom, so that the strips will not Cad 
through, tind also 16 holes should be bored 
in the bottom board In the center with a 
fj-ln. hit. The bottom hoards should have 
a small leg, diameter, % in. x 1 in. long. 



so the cold air can circulate to the heating 
apartment, Then place the sheet’ iron si rips 
in and fasten them with Ultle strips. 

The coils are made for 10+ volts, but ff 
the wood gets too hot, paint it with fire- 
proof paint mid it will bo all right for 110 
volts. The cost of such a machine should 
not exceed 7E> cents. 



lloni-’-Mflrto Cci’f.TO'f? Mixer 



To discharge the contents into a wheel- 
barrow to bo transported to the work, re- 
move the manhole a ad rotate the box part 
way. Do not have the mixer placed so far 
away that a long trip on the wheelbarrow 
is neeesaUtttfHh or the liquid will separate 
from tlie material and. if the wheelbarrow 
leaks, will run out and reworking the con- 
i' rHo will be necessary. 

This apparatus was highly recommended 
by Henry W. Edwards of Grand Junction, 
Folo., la a paper read before the Atlantic 
City meeting of the American Institute of 
Mining Engineers, 



&/v'sstr*£3 



The sheet -iron pieces should be made 
with ms many holes in them as possible. 



The following paste is good for keeping 
wood light: Ono-fou rfh pound beeswax 

scraped into one-half pint of turpentine. If 
if is wished to darken the wood add linseed 
oil. 



When through using a square wipe all 
perspiration marks from it, and occasionally 
put on a few drops of oil. Never use emery 
or sandpaper on nickel or black finished 
squares. 
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A SPECIAL METHQI* OF BRAZING CAST 
ISON. 



Tliu following process is given by a cor- 
respondent of thi' Blacksmith and Wheel- 
wright us IiEk pnrtlcu lnr met boil of brazing 
cast iron. The illustration shows a piece of 
windmill, till in n solid cast piece, with a 
break at A, and brazed from the Inside in 
the 11111111110’ described* The writer says: 

+i 3 take 1 port oT pulverized glass, 2 parts 

uf ground marUlt 1 , % part of carbonate of 



HffljsEstg Cast 

iron, 2 parts of pul vert fif'd borax For flux 
hike 1 port of water und 1 part of pulver- 
ized borax. To grind your marble nud iron 
tnke :i bastard flic sir an emery wheel about 
Xo, 116 grit, so ns not to make filings (on tine. 
To pulverise the ghuga I take a piece and 
hammer on it on my anvil. One learns in 
a few hammerings the best way to pulver- 
ise it. There is a trick in it, hut I don't 
know how to explain It, 

“When your casting Is ml dy to braze, take 
your mixture und the flux and make n paste 
and pm a thin coat on each piece and bolt, 
strap or wire them together so they will not 
move while in the tiro. Put it in dean lire 
and beat to high red bent; pul your brass 
spelter on ir till It melts; use plenty of It on 
your work to he sure of u good job. When 



the brass is melted, rut off your blast anil 
let It rest there till it turns nearly black, 
tlnm you ran remove it and put it away so 
you can use your lire if you are rushed, 
When cold take off braces, bolts or wire, 
whichever ir may be. file up and your job 
is ready. Now remember, if there is any 
din or grease you won 1 1 get rid of it, J. beat 
l lie iron to n ml heat and use steel brush 
and give it a good brushing. Then let it 
Mini. DotlT bolt Hie braces too tight to* 
gel her; If you do 3 when you beat your east- 
ing it will expand and your brass won't go 
through where it should. You must use; 
borax, the same as if you were going to 
weld steel. To braze iron or steel do not 
use glass or malleable Iron; use only l>orax 
with sotEie carbonate of iron, arid of course 
you must use the brass. You must cake 
yntlr coal so there will not be too much 
sulphur or gas In it to spoil your job/' 



MAKING A FLOOR CLEANER, 



The floor-cleaner shown in the sketch 
was made by a correspondent of the En- 
gineer fmm some rubber belting alioiit % 
in. wide and IS lit. long. Two pieces of 
hardwood *} in. wide, IS in. long and Y* in. 
thick were cut in the form shown, and put 
? " 

j HOLE FOR HJkNUL r 
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together witli the rubber between them, so 
rhat flic rubber projected below the wood 
about :, i Inch. An old. broom handle was 
inserted and the e Leaner was complete. 

The floor on which this was used was a 
cement ouc t and the cleaner worked well 
for pushing water out of the room. It Is 
also good as a mop for drying a floor after 
it svnib-down. 



Aluminum, because it withstands the 
action of acids, is a suitable material for 
hooks for removing photographic negatives 
from acid baths, it makes good acid fun- 
nels, also. 
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WARMING WATER FOR SHOWER BATH 
OR WASH BASIN. 



There are mam establish incuts where 
steam is available In which a shower hath 
emi be used with m \ vantage by the em- 
ployes of the plant, for their refreshment in 
the summer season, and for purely bathing 
purposes nt the end of the day's work jiI3 




the year roe mb At a remit meeting rtf the 
Pacific Coast this Association the device 
shown in the accompanying' illustration was 
presented in file? “Wrinkle Department" for 
the cm is hie ml km of men working in gas 
manufacturing establishment* 1 , ami was met 
with strong approval. 

It is tnnde with a piece of 2-lneli or 2 l ±- 
itich pipe 2*w feet long. At the lower end it 
is reduced to ! h inch. Where the eoltl water 
enters nt 1 1 ic- tipper end there is a miming 
T h> ;, 3 (rich, Hu? side opening is where the 
hot water is taken off to the shower or 
basin. At the top of the T there is inserted 
a perforated tube of pipe with cup 

on | lac lower end. This, tube is connected 
with the Jive steam line. Tile user can get 
the desired temperature of water liy adjust- 
ing tlie valves on the cold water and steam 
inlets. This will be found very handy and 
a ciicap s] unver for use at the works or any 
place where steam Is to be had. 



THINNING ZINC PAINTS. 



The proper medium fyr mixing % Inc white 
is | > m 1 l ■ boiled otL Many firms manufacture 
pale boiled oil especially for this purpose, 
and the painter will ordinarily save him- 
self considerable trouble by procuring this 
proper medium at the outset. 

In mixing sshic paints, use as much oil 
and as little turpentine as possible, the oil 
1 icing pale boiled, and keep the paint as 
*Ti>ihhV* :ls possible. AH zinc paints can he 
applied much rounder than load paints, 
Oxide of seine and sulphide zinc white, 
when ground In oil iti the form of a Miff 
paste, should bo kept from nil* in the stock 
cask#* and whenever a portion i> removed 
the surface should be mnoMhcd down and 
covered with a little raw linseed oik Never 
use water, but always oil, for covering the 
surface of id no paints. 

- — — ♦ i » 

SAFE SPEEDS FOR GRAY IRON FLY- 
WHEELS. 



The following valuable table of safe 
speeds for gray- iron flywheels has been com- 
plied by W. II. Boehm, supcrintendetit of the 
flywheel department of the Fidelity and 
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Casualty Company. The American Machin- 
ist says; "The table is figured for a margin 
of safety on speed oT approximately three, 
which is equivalent to a margin on stress 
developed, or factor of safety hi the usual 
sense, of uluc»” 
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CARE OF PACKING RINGS. 



Packing rings used by air brake repair- 
man should never he hum? on nails or Ii finks, 
ns they are soon sprung out of a true circle 
by their own. suspended weight, necessi- 
tating much filing away of the ting to make 




Effect Of Fnngar.ir on Kails 



it fit the cylinder. This, says Locomotive 
Engineering, is especially true of governor, 
triple valve and e<| nil lining piston rings. 

For the small rings use tin hexes slightly 
larger than the rings, which should be laid 
flat in the box. Large air pump rings 
should he laid on shelves. If thus oared 
for. the circle will remain true anti the 
rings may he readily lilted. 

— * • » — 

TO REPAIR CRANKPIN BRASSES, 



The sketch shows a worn-out wrist pin 
hox from a high speed engine, the dotted 
lines showing where the pin laid worn the 
metal away, A correspondent of the Engi- 
neer tells how he repaired it. 

It was taken out. put In the lathe and 
bored out to the lines 1 and 3 T ami the six 
Vjdn, radial holes < A, B, (\ II, E, F) were 
drilled. A pin of dry wood % in. smaller in 




BabbtitinE the Ben 



diameter than the wrist pin was then 
turned and the boxes babbitted around it. 
The boxes were then pin In the lathe and 
bored nut to the size of the pin. The oil 
grooves were cut and ihe rod connected. 
The brasses have never given the lean! Iron 
b]e since the repair and the babbitt does not 
require keying so often ast the brass box did. 



VISIBLE SIGNALS FOR TELEPHONES, 



In a factory or plant where there Is con* 
sidernble noise at all times mid where the 
room is so large it is not always possible 
to hear the telephone hell, an Ingenious ar- 
range meat for visible signals may he used 
to a cl vantage. 

Bed incandescent lamps of about 16 can- 
dlepnwcr each will serve ns good signals 
and several should be placed at various 
points where they will ho likely to he no- 
ticed, If automatically turned on. Connect 
them all on the same pair of wires and 
mu these to the telephone. 

i hi the hack of the closet or partition 
where the telephone Is placed mount a block 




of wood thick enough to have Its upper sur- 
face flush with the magneto ease. On an 
ordinary snap switch without a handle at- 
tach a long bar having a weight at its 
outer end and small hook made of copper 
wire. Mount this on the block. Slip Urn 
hook over the clapper of the hell und bal- 
ance it. Figs. 1 and 2 show this arrange- 
ment clearly. When l lie telephone bell 

rings, Ihe book will slip off, the weight fall 
and the switch will throw mi the red lights, 
notifying any one in any part of tin 11 room 
who may see them that there is a call at 
the 'plume. 

This Ingenious apparatus was first used 
In a large steel mill where news of a lire 
in the town was noised abroad by the boiler 
house whistle upon notification over the 
*|ihono t says a correspondent of the Ameri- 
can Machinist, 



m 
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A GOOD METHOD OF SAWING WEDGES. HOW TO FIX PEARL TO GLASS. 



T'm- this purpose usp n good, stiff back 
sharp* First saw line A A down to B. 

saw wedges r mu ? iniT thru raise 
I livin lip one-eighth inch pi make a guide 
for the sharp ends of the wedges D, all of 




StwJajf Wed[«9- 



which saw off at the line B after the C 
wedges are sawed off, 

"We use pitchy floor scraps/' says a cor- 
respondent of the Blacksmith and Wheel 
vv light, “nud after the first wedge cut, every 
ent makes two wedgos, and they stick bet- 
ter than a shaved wedge."* 



BRACING A STEAM-HAMMER FRAME 



A crack developed in one of the stand 
arils of a 10-vwt. steam hammer while some 
large motor pinions were being forged A 
short time ngo. The Electrical Magazine, 
London, tells how the standard was braced 




so that though it has used for heavy 

jobs several mouths It shows no sign of 
breaking more. 

The crack is shown at A, A 2-in, square 
bar of steel was forged to the required 
shape, as shown in the sketch. Cooling 
contracted the bar and so braced the frame. 



There were produced In the United States 
last year 280,000 tons of lead. 



i The design desired should be first care- 
fnlly gilded In outline and the spaces be 
Iwf^n the lines filled with very dear vur- 
iiisli t Allow' this ti> become tacky, and then 
with a little size on the end of tlie Huger 
pick tip some of tin- flakes of pearl, put 
them on different pails of the letter: tit] In 
with smaller flukes and press some pear! 
powder on to cover the space completely, 
Apply the varnish with a soft hair tltcii, 
says the Master Painter and when the work 
is quite dry press a layer of tin foil well 
into the breaks to fix the pearl to the hack. 
Faint over with tinted while lead, mixed 
stiff in boiling oil with sufficient japan gold 
stee to dry quickly. 



A SIMPLE METHOD OF BURNING OUT- 
LINE LETTERS ON GLASS. 



Write the letters in with a weak solution 
of white matting acid, Lids will roughen 
I he surface of the glass. Gild the letters 
with Isinglass size, bringing the gold by 
yond the letters in order to obtain u bright 
margin line. Then write the whole of the 
letters, center and edges, with japan gold 
size and red lead. When dry remove sur- 
plus gold with water. Varnish, japan gold 
size fjr con eh maker's black Japan makes ti 
good | j 1*0 Lect i v v I a i ck 1 n g . 



CLEANING BOILER TUBES, 



In discussing a previous article in the 
National Engineer Clms. R. Bisloy says: 

There seems to be no objection to the use 
of a scraper as a cleaner of boiler tubes, 
except tile laborious task necessary when 
It is used, as against the comparatively easy 
work of operating a steam blower* In my 
opinion neither of the above methods gives 
the best results. The great majority of 
Scrapers lire not efficient tube cleaners be- 
cause they cause the soot in the tube to hulk 
up ahead of the scraper in a milliner t lint 
necessitates the scraper passing over some 
of it at id con] pressing to tin: 1 sides of the 
lube, resulting in a poorly cleaned tube, 
Tin 1 snotj so compressed, forms a surface 
upon which other soot finds easy and con- 
venient lodgement. 

With purely steam blowers., trouble 
arises from the filet flint I be moisture in 
the expanded steam, after leaving the 
c leaner, forms a scale on l he lube that calls 
for the use of a scraper for its removal. 

I believe t ft in the hot blast flue cleaner 
will eletui tubes more thoroughly than 
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either or both of the methods previously 
mentioned. 

With the hot blast system we have, for 
example, for a 4-ineh tube, a steam nozzle 
inch in diameter, which is used to syphon 
the prase ‘s from the furnace at approximately 
SOfl 10 1,000 degrees, the size of the gas 
inlet being 2>i inches in diameter. In this 
way the vein me of steam is superheated, 
thus preventing moisture or cold air outer- 
lug the who. 

! have col id u vied a number of tests to 
determine the temperature and velocities 
of the discharge of steam lube cleaners, 
wit! i insults as shown in the following 
table; 




FORGING HOLLOW SHAFTS HAVING 
LARGE HOLE IN CENTER, 



Hollow shafts of large diameter having a 
large hole in the center which tapers toward 
the ends (Fig. 1) should be forged in the 
manner shown In Fig. 2, Lore straight 
through the largest diameter and then put 
the ends tinder the hammer or forging ma- 
chine and bring them down to the din meter 





of the reef of the shaft, says n correspond- 
ent of the American Machinist, This re- 
duces I be size of the luile at the ends and 
reinforces the shafts where the couplings 
hit shrunk on. 



Such shafts nre used In onr large men- 
of- war. In a ItHn. shaft the hole for a few 
feet at each end is about 6 in. Ill diameter 
widening into a hole 9 In* in diameter at 
the center. 

4 —*, 

HOW TO BURN OUTLINE LETTERS ON 
GLASS. 



The following instructions apply where 
each letter is to be outlined with a bur- 
nished line Vi inch wide, the interior of the 
letter being ha a dull gold. 

Lay the glass flat oil the table, and for 
the parts of eneli letter which are to be in 
dill! gold leave plain glass; phi to coat the 
rod. with embossing black. Use exposed 
portions of the glass should l hen he eaten 
away with hydrofluoric acid, which will not 
attack the covered portions and will do its 
work in a few minutes to a ha If- hour, de- 
pending on the slrengtll of the solution. 
To ascertain (he depth to which the acid 
has eaten draw a needle or other fine atcel 
instrument ngninrt the edge of the letter. 
When deep enough, pour off the acid and 
wash the surface of the glass with clean 
water. Remove the black with turpentine. 

Gild the letters, allowing the gold lent to 
come hey ond tiic edge of the letters to the 
rfH|iilml width of the bumlsbfxl line. U&e 
a weak solution of isinglass as n medium. 
When dry protect the gold line by n coating 
of rod lead and gold size, When this is 
him! the surplus gold may lie readily 
washed off. 

If the plate glass cannot be removed from 
the sash, the add cannot be used in the 
manner described. In such case lay the 
gold around the idges of the letters on the 
buck, on a weak solution of isinglass. Cut 
the gold on a cushion and place on the wet 
size. When dry, the gold from the face 
side will appear bright. It may lie further 
burnished, if desired, by rapidly pouring 
hot water on the letters and allowing it to 
run off, using great care to prevent the 
gold washing off. If a weak solution Is used. 
Faint the line of gold in witli a backing of 
gold size or varnish and red lead, and when 
it hardens wash off the gold beyond the 
edge of the lino. To make the letter* ap- 
pour dull done to the edge with isinglass, 
write the Inner part In with pale varnish 
and when almost dry, gild. 

— « ■ 

Our readers are urged to contribute to 
''Shop Notes” any kinks which I bey have 
worked out, or may be using to advantage 
and which others might use with benefit 





MO 



POP IT L A R M E CHANICR. 



MEANS OF REMOVING MOrSTURE FROM 
COMPRESSED AIR. 



Compressed nir would be even more ex- 
tensively used thaa if now Is were it not 
for the presence of moisture which, in some 
Instances, would do damage to the work in 
hand. 

In n large plant where compressed air 
is used. a great deal, the moisture was suc- 
cessfully disposed of after several moans 
had been tried and failed, suy* Power. 




The r&ceiver pressure being 80 pounds 
and only 25 pounds being necessary, a re- 
ducing valve or press are regulator was in- 
stalled, as shown in the sketch, which has 
made dry air a possibility. 

The drain shown at the bottom of the 
tank may he opened and a piece of paper 
held under it, and no moist tire will be vis- 
ible, except perhaps a Utile oil, if it has imt 
been opened for quits a while. 

Since this Apparatus has been put in. 
there bas not been any more trouble with 
moisture, and if it helped in this case it will 
surely help others, 



LENGTHENING A TWIST DRILL WITH 
PAPER, 



Some time ago i bad a casting, ns shown 
in sketch, to he drilled at a, b T c, and d, 
1-ineh hole. The holes hod to he drilled ub- 
snlutcly in line Lit rough both lugs, for a 1- 
Inch shaft to go through, 

f clamped the casting to the angle plate, 
ami after [ Imd drilled through the big, a* 
J found Ills'Ll the drill was not long enough 
by h> inch to drill through lug b, Of course, 
] could have turned the (‘listing around iiml 
drilled from the other lug, hut this would 
have necessitated a very careful lining lip to 
get them Absolutely in line. Instead of 
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reversing the casting, I took the drill out and 
wrapped paper around she fa per socket on 
the drill, then by placing same in spindle 
of drill and lapping It gently, 1 succeeded in 
drilling through both lugs at one setting, and 
the drill never slipped In spindle. 

I know of no rig that can bo fixed up 
any quicker tlian this one, providing there 
is nothing at hand except the average Length 
of drills.- Norman. Muscatine, Iowa, 

4 * » 

THAWING A PITCHER PUMP, 



To thaw ji pitcher or com- 
mon kitchen pump, unscrew 
the pump and put a hollow 
elder or small iron pipe down 
the main pump pipe. With a 
funnel at the top of the tube 
or small Iron pipe boiling hot 
water can be made to reach 
the frozen part. Keep pour- 
ing the hot water. T wo feet 
can be thawed In two min- 
utes. Before retiring draw a 
pall of water so there will be 
a supply on hand. -Contrib- 
uted by Carl Baum. Val- 
pargi9G T 1ml, 



T ri/ttvft 

ftt&i 



TEC 



b* 



(iti 



- 

Ptf * f 



‘fCf 






POPULAR MECHANICS 



341 



HANDY TABLE FDR SPACING HOLES IN 
CIRCLES, 



EASY METHOD OF REMOVING KNIVES' 
FROM SICKLE BARS, 



The following table for spacing holes fn 
circles, sent us by J, C. Bush of Duluth, 
Minn., is a great time saver mid a voids mak- 
ing number leas trials. 

Suppose the problem was to divide a 62- 
Inch circle into 44 equal parts. First Lind 
44 in the table and on the outlie lino under 
ft Is .071339, Multiply this by 62 which 
gives 4,423018 in. Having drawn two diam- 
eters at right angles to each other the divid- 
ers are set to 4,42, using a scale of one- 
tenth, Convenient for draftsmen and pat- 
ternmakers. 



No. 


Degrees, 


Second!*. 


Sine. 


3 


60 


■ r 


,6000 


4 


45 


■ + 


♦7071 


5 


30 


i 1 


.ESSO 


0 


30 


. ■ 


.5',hh> 


7 


25 


43 


,4330 


8 


22 


30 


,3826 


9 


2U 


a m 


.3420 


10 


18 


m * 


,3i.!90 


11 


10 


22 


,2817 


12 


13 


■ i 


.2588 


IS 


13 


51 


.2303 


14 


12 


52 




13 


IO 




!5o79 


16 


11 


35 


,1951 


IT 


in 


35 


.1837 


IS 


10 


, p 


.3 7:16 


It) 


y 


£9 


.1648 


20 


y 




.15354 


21 


8 


35 


.1492 


22 


8 


11 


.1423 


33 


7 


60 


.1363 


24 


T 


30 


.1305 


20 


7 


12 


,1233 


20 


O 


55 


.1204 


27 


0 


40 


.1161 


2* 


ti 


26 


.1129 


29 


Ft 


13 


.1081 


an 


6 


B m 


.1045 


31 


0 


50 


.11) 12 


32 


5 


38 


.0980 


23 


5 


27 


.0050 


34 


5 


10 


,0023 


35 


5 


<15 


,4)890 


,36 


5 


, B 


,0871 


37 


4 


52 


.0848 


38 


4 


44 


.6829 


39 


4 


30 


,0805 


40 


4 


30 


.0785 


41 


4 


23 


■OlbJ 


42 


4 


17 


.0747 


43 


4 


11+ 




44 


4 


5+ 


,071-3 


45 


4 


m a 


.1>097 


40 


3 


5-1 


.0082 


47 


3 


49 


.0668 


48 


S 


45 


,11654 


49 


3 


■31 


.0041 


50 


3 


.Ki 


,6628 



This table can be extended to any number 
by consulting Trautwin, page 1022. 



To test the purity of turpentine drop it 
small quantity on a piece of white paper 
and expose to the air. No truce will be left 
if the turpentine is pure, but !f it contains 
oil or other foreign matter the paper will 
be greasy. 



This is a difficult task unless the smith 
knows just how to go about it. and compara- 
tively simple when he does, Many a smith 
lias tried, to remove worn out or broken 
knives from mowing machine sickle bars by 
means of a chisel and punch, with the result 
that the rib on the back was either bout 
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double or broken in two, says a correspon- 
dent of the Blacksmith and Wheelwright. 

To make an easy Job of It; catch the knife 
to be removed firmly in a vise, having the rib 
ou top of the vise but not caught in it. Then 
with a set hammer placed so it will just 
catch i lie knife and not the rih t drive down- 
ward, and tile rivet will be cut off, as if hy 
magic, between the knife ami the rib, Cut 
but one rib at first, and then cut the other 
one, and the blade will then drop oft. In 
Hiis way ten blades can be knocked out in 
as many minutes without trying the patience 
too greatly. 



TAKING SPUDS OUT OF BOILERS. 



Plumbers often And it difficult to take 
spuds or nipples out of old boilers as fn 
hammering spuds to loosen them one is apt 
to disfigure or split them. To bike them out 
without injuring them heat nipple or spud 
with torch or furnace and when hot put on 
pipe wrench and unscrew. If it does not 
come heat a little more. This method saves 
lime, trouble and noise.— Contributed hy 
Arthur Ed , ihiuslcln, Chicago, III, 
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CLEANING FLOORS. 



Our pound nf common soda and our 
pound of quicklime melted or mixed in oue 
gallon of boiling water, is; good for remov- 
ing hard paint and restoring color of floors, 
ways the Master Painter. Saturate the floor 
with the solution, sprinkle clean, slinrsi sand 
over It and scrub with soap and water. 
This will clean and Hi each the floor per-* 
feetiy and it may then In 1 waxwl. 



WIPING JOINTS IN HARD PLACES, 



Where a building is equipped with a 
wrought -Iron pipe screw joint drainage 
system and where a joint must ho wiped 




fig, l r — Where JTfldfits Musi He V? ( py?d 



under t Iso olosei to connect the vent, to the 
lead 1 Hmd connecting iho closet with the 
waste pipe, considerable trouble would be 
waved, says the Metal Worker, if the 2- 
incli vent pipe were connected with the loud 
bend before the oemenling and tiling wan 
set and if a 45 or DO degree bend was made 
in the £ duel i pipe, so us to allow for any 
inaccuracy of the piping or tix teres when 
Anally set. This would allow the pipe to 
be still further bent or straightened to meet 
the requirements, Some idea of the condi- 
tions met with under the floor where the 



joint must ho wiped are presented in the 
plan and elevation given in. Fig. L The 
clotted lines show the extent to which the 
lead bend may he moved In order to facili- 
tate* the' wiping of a joint when the vent 
connection Is made with the lead bend. 

It It* often difficult to hold the heat until 
the joint is properly made, where the pipe 
is as thin as the lead bend or the vent pipe. 
Fig* 11 shows n n arrangement for maintain- 
ing the heat until the work is finished. An 
old piece of tin plate or sheet iron is Pent 
in the form of a small basket with ends ex- 
tending up to him down over the end of 
the lead pipe and so support the basket at 
I he point desired, Muffle loot air space a In 
allow free radiation of the heat anil con- 
tinued combustion of the hot coals which 
should he placed In the basket should he 
mu lie, Perforations in the sheet metal will 
suffice. Stuff tin? top end of the bend with 
paper to prevent the generation of too much 
heat. This method is convenient where a 




pipe must 1*>th he dried out nnd heated be- 
fore proceeding with the work. 



A SIMPLE FIRE EXTINGUISHER, 



Whore gasoline is used hi any great quan- 
tity there is always danger of fire, in the 
ceiling over the tank containing the gasoline 
hang a fragile bottle containing about ii 
gallon of ammonia, hy a siring or f usl hie 
link. Should the gasoline take fire the bottle 
will fail and be broken, releasing the am- 
monia and putting out the burning gasoline. 
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WHEAT DUMP FOR CUSTOM MILL, 



The sketch represents a method or seceiv-* 
f ii|T wheat at small custom mills. The fan" 
er places, tbe sack on the board and lifts 

Sj0£ Of ItftKVtffZ' | 

wmSpt — ■ 




It up until it tips, says the American Miller. 
Then the sack si kies in and empties In a 
liopper stale. The ad vantage of tins \s that 
every sack of grain can be inspected* to say 
nothing of the saving of labor. 

+“►+- — 

SOLDERING CAST IRON. 



Soldering cast iron is a rather un^a l is fac- 
tory undertaking at beep The ordinary 
killed acid is Uw best flux to tise. says the 
Automobile. The surfaces to bo uni led 
should be made bright and dean; this is 
most important. They should then he tinned 
separately and sweated together. Tile pieces 
must be kept hot. as any tendency to chill 
the solder will cause failure* and the parts 
should ho pressed together as closely as pos- 
sible while cooling. It will be seen at once* 
on commencing the 1 inning process* that 
solder hits not the same tendency to adhere 
to cast iron ns to brass, for instance. For 
this reason a soldered joint in cast iron 
can never be depended upon to stand much 
strain* Some of the better and Honor east 
Irons can hardly he soldered at all. Ga so- 
il tie motor cylinders are usually exceedingly 
difficult io solder. 

* » t 

PREPARING TRACING PAPER 



The following is a capital method of pre- 
paring tracing paper for architectural or 
engineering tracings, hu y» the Nuiional 
Bulhler: Take common tissue or cap paper* 

any Edze sheet, lay each sheet on a Hat sur- 
face el »d sponge over (one side) with the 
ffillotvilig* taking care not In miss any prill 
of the surface : Canadian balsam* two 

pints; spirits of turpentine* three pin tty 
to which add n few drops of old nut nil; a 
sponge is the besl instrument for applying 
the mixture, which should be used warm* 



As each sheet is prepared it should be hung 
up to dry over two cords stretched tightly 
and parallel, about eight Inches apart, to 
prevent the lower edges of the paper from 
coming in contact. As soon as dry* the 
sheets should be on re fully rolled on straight 
and smooth rollers covered with paper, 
about two inches in diameter* The sliced s 
will be dry when no stickiness can be felt. 
A little practice will enable any one to make 
good tracing paper in this way at a mod' 
era I e rule, The composition gives the sub- 
stance to the tissue paper. 



ANOTHER DEVICE FOR WINDING 
SPRINGS 



Either close or open wound springs of 
any pitch may be wound by the device 
shown in the sketch, says a correspondent 
of the American Machinist, 

Make the piece A of a suitable piece of 
flat stuck, long enough in rest against the 
front of the lathe bed, and bend to fit over 
the mandrel* lh The mandrel should be 
smaller than the finished spring by the 
amount of spring in the material Ijebig 
wound. Drill the hole, IT, a trifle larger 




than the wire used, and chamfer Us edges 
a little* Els posh ion determines the pitch 
of i lie spring; the pilch being sleeper the 
farther the hole is from the left. Tins 
bends Hie wire just at I ho point where it 
goes on i he mandrel. Do not hold buck on 
the wire, as there is pm cti colly no waste. 
The collar. (\ mounted oh the mandrel. Inis 

a hole drilled longitudinally in it. Tor ro 
reiving tile end of (he wile. 

To wind u spring* grip the mandrel in the 
lathe clinch, pass (hr wire through the hole, 
H; bend the end of the wire over at right 
angles anil insert in the hole in (he coilin', 
C- Shirt up t lie lathe rind wind the spring. 
Use a fairly stiff mandrel and no support 
for the miter end will lie necessary. For 
slender mandrels an old chuck mounted in 
the tall spindle may he used, having the 
jaws tightened enough t<> support the end 
of the mandrel, 



I 
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RAISING THE STACK. 



The raisin# of a tall stack always be- 
comes a matter of popular Interest before 
It \s accomplished and any bungling may 
bring embarrassment to the man super- 
intending (he job, who, hi all likelihood, had 
not counted on the group of interested spec- 
tators A correspondent of the Woodwork- 
er toll how he goes about this operation. 




PI*!, 1 

Derrick pole, blocks, tackle and all nec- 
essary rigging w ere collected soon after the 
construction of the building had been 
started, as U is good policy lo have them 
at hand and in readiness. The derrick or 
“gin” pole usually consists oT three poles 
set in a tripod. In this ease a poplar Jog 
“snaked” tip the bank was the best avail- 
able, The pole was &4 ft. long and 10 In, 
in diameter at Hie top end; the brick stock 
stump was !& ft high and the iron stack 



built ami the pole set on it, which gave 
about 9 ft. of space between blocks when 
the stuck was “high/* ready to set over into 
place. 

Blocks and tackle consisted of a double 
or two sheave block having a becket to 
which was fastened one end of the 1 Vi hi. 
rope 1500 ft. Jong) and a triple or three- 
sheave block. The other end of the rope 
was the 4 Tall" of the lino — nr the rope lo 
which power Is. applied. It wan passed four 
times around the “crab” of the drum, which 
“crab” was a geared windlass consisting of 
a crankshaft, having a crank on each end 
and carrying a small pinion which geared 
into a spur gear, keyed onto one end of a 
spool shaft. The spool was tapered down 
from tile flanges toward the middle so that 
( lie rope slipped toward I he center as wound 
on. and one man pulling on the slack end 
would cause it to Impinge on thu spool 
enough to raise the load pulled by (wo men 
at the cranks. This crab was geared so 
that the pinion made six turns to the spur 
gear's one and by means of It. with the 
tackle blocks, two men could raise a loud 



Fie, 3 




with the spark arrester, was S7 ft. long, 
consequently the Fade was not long enough. 

To meel (his emergency a butt splice was 
made at the large end of tin? pole by means 
of a by 16 ft. titular and two 

pieces 0x12 In. hy 12 ft. (Fig. 1,) This 
gave 70 ft, of pole, hardly length enough, 
allowing 10 ft. for blocks, sling and lashing 
for landing the pole in the stump. To gjiin 
length a crib of railroad ties. 5 ft. high, 
and having a platform of 2 in, planks, was 



of 8,000 lbs.— more than 5 men could pull 
up bodily by hand. 

The derrick pole to be raised weighed 
4.000 IPs. A 3x4-in. by 24-fb scantling and 
a pair of double Tj-ln. blocks were first 
raised by hand, With this a larger derrick 
pole ox ft in. by 10 II. long was pulled up 
and securely stayed with four guy ropes. 
Then by means of blocks, lackle and crab 
the main derrick pole was hoisted and guyed 
£5 shown in Fig. 2, Before performing 
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tills last operation the guys to the main 
polo were all pulled very tight by means of 
it pair of small blocks. each guy in turn 
until the slack was taken out of them. 
TWs was done by placing a ‘‘stop knot' 1 on 
the guy rope, fastening one block h> ii and 
another to a sling around the posl to which 
the guy is fastened. The "stop knot - ' is 
tied ns follows: 

We will sny the guy is a lVi-iimh lope 
and the stop knot rope %-Iuelu Take hold 



the weight of the stack comes onto this 
I ashing near the center, if the join is are not 
very strongly riveted the weight of the ends 
will sometimes shear the rivets off at the 
joint nearest the hisldng. To avoid this 
three ribs of angle Iron, ^x!!x2 in. about 
20 ft. long were put in. placed equidistant 
on the inside circle of the stack, lengthwise, 
and seen rely riveted tit it, Some boiler 
builders furnish these angle Mrs to he put 
in full length of the stack, but unless the 
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of the etui of the smaller rope marked A 
(Tig. 3), with the left hand: hold it against 
the large rope and make three 1 round turns 
toward the right over tlic large rope, bring 
the end of smaller rope, marked B, back, 
and take three half bitches to flic left. 
Bring the cud marked A through the loop nt 
C, and attach to the Look of block that 1ms 
the larger number of sheave pulleys. It Is 
very important that the guy ropes should 
be pulled tight,. &o that the stack docs not 
take a lurch and gain momentum enough to 
break one ur more of them. 

In the instance mentioned, the tackle 
blocks and rope were nut raised with the 
pole. Before the pole was raised “deat^ 
steps about £ ft, apart were put on and a 
IVi-im bole was bored in the top of the 
polo and a 1-in. round iron davit put In, 
the hook part hanging over toward the 
stump when the pole was up, A man went 
up carrying a small line with which lie 
pulled up a pair of small blocks and with 
this tackle the largo blacks and tackle were 
pulled up. 

The appliances all being hi place, the 
crab bolted to the foot of the pole, all the 
guys pulled light, and the Pnukefasts" all 
secure, the lashing was put around the 
stack 3 or 4 feet above the center of the 
weight of the stack— that is, so that the 
bottom end of the stack was a little heav- 
ier than the top. This lashing is usually a 
rope of the size of the block Hue, passed six 
times around the stack, and the hook of 
the lower block hooked Into three of the 
turns, tiie other three pulling tight around 
the stack, to grip and not slip up. As all 



stack is of very light weight material It 
not necessary except, at the middle, 

A set of four guy ropes were then 
fastened to the stack 11 ft from the top 
and another set of four 13 ft. lower down. 
Everything was made secure and taut and 
then. The 1 stack laying alongside (Fig* £> 
the blocks were hooked into the lushing, the 
winding of l lie rope on the crab was begun 
and The stack slowly went up. The lower 
end was held down by a baud line and thus 
an upright, position was gradually assumed, 
\\ Ia n at the rigid point* it was pulled over 
Into place* settled down oil the stack plate* 
plumbed and Hie guys secured to the eight 
posts previously set, 

-+"*-#■ — 

POINTERS OH ARMATURE COILS. 



Wires should be of the proper size to ob- 
tain the requisite electromotive force* but ns 
short and thick as may be. In order lo give 
tile least resistance possible. Tlielr clectro- 
oondnotivily should be of the best, good 
copper wires being nearly equal to silver. 
I oils should be wound with aiir spaces* aw 
some hoot is always generated by their re- 
sistance* and ventilation tools them. Mica 
and asbestos are good for insulating arma- 
tures, 

— — ^ » ♦ — 

The wind pressure upon a flat surface is 
twice that upon a cylindrical surface of the 
same height and width, 

m i » — 

Eleven pounds of nails will nail on the 
1,000 laths required to cover 70 ft<|, yds. of 
surface. 
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HOW TO MAKE A LEVELING BOARD 



The hom'd shown in the sketch Ik handy 
for grading pipe trenches or leveling ground. 

IL may he made ['rum an ordinary piece 
of lumber G ft- long, 8 in. with: ami i in. 
or mure thick. \\ Urn renter ami at right 
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angles with the bottom ed ge of the Unit 
board rigidly attach a piece of the same 
lumber, about il it. long. At the top of this 
upright piece attach n plumb boh. Mark 
a scale on the bottom of the board and at 
ihe center. The suing of tin? bob will indi- 
cate the grade 



LEVEL FOR GRADING DITCHES. 



A level like the one shown in the 1 1 lustra - 
thui ™ wsei! in Montana for grading irriga- 

1 .iMi d iieEii-s. I lie mih- -l ” ii'-r I r [ - -vi-t 

Is plainly shawm 111 operation Use level is 
carried by one man and an assistant makes 




marks with a k hovel T ro guide the driver 
el the ditcher, which follows about 200 feet 
hi the rear, The usual grades allowed are 
H'OfUi one-half to three-foiirtliA of an inch to 
the rod. The level being just a red in 
length is especially handy for the purpose 
mentioned. 



Knots You OugHt to Know 



ft & c □ e 




Copy rid lit 1S04, Courtly c, w* aunt Co. 



A , — Bight of a rope, 

R — Simple or Over hand 

K not. 

C— Figure S Knot, 
li. — Double Knot. 

E. Boat Knot. 

L\ — bowl me, first step, 
ti. — bowline, second step, 
ll.— bowline, completed, 

I. — Scitmre or Reef Knot. 

*L— Sheet Bond or Weaver’s 
Knot. 

IL— Sheet bend* with a tog- 
gle, 

L, — Garrick BeuO. 

M, — Stevedore Knot com 
plelcil. 

X. — Stevedore Knot com- 
men cud. 

O— Slip Knot. 

P. - Flemish Loop, 

Q. — Chain Knot, with tog- 
gle. 

XL— HnIMiItelu 

S. TJmljer-hitch. 

T. -Clove- hitch. 
r.-Koliing-tiLtoli. 

V L — Tiinher-bdcli and Half- 
hitch. 

W — Blackball hitch. 

\ . — Fi s 1 j e rra si n Be ml. 

V- Round Turn and Half- 
hitch. 

Z * — Wall Knot commenced. 
AA.— Wall Knot completed. 
BB, — Wall Knot Grown 

commenced. 

CO,— Wall Knot Crown 

completed. 
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PUTTING RUBBER TERES ON IRON BAND 
SAW WHEELS. 



Tlie following kink will hr of use to those 
who experience some dlffleulty in mu king 
the tires stick, Tlie mi son they do nut 
stick is because the wheel is cold ami chills 
Hit' shellac. 

Fill ei common oil can, lowing a small out- 
let, with gasoline. Ilave the wheel clean 
and keep it revolving slowly by hand. Put 
a 3 stile gasoline on nil around the rim of 
the wheel and then touch a match to it 
and keep the tire all around the rim by 
putting in gasoline wherever the lire dies 
out. Keep this up until the wheel is very 
vvfirun thou let the tire die out and put un 
very thick shellac and then the tire. The 
tire will stretch even all around and cause 
no more trouble by coming off,— Contributed 
by Chester R. Wyman. So, Paris* Maine. 

4 i » 

HINTS FOR DRAFTSMEN, 



Steel pens ore soon ruined through not 
wiping, and even when faithfully cleaned 
lifter using, soon a ecu mil late more nr less 
deposit They may be made a a good a^ 
new in a few momenta hy rubbing with 
a bit of sandpaper until free from dried 
ini; and rust. The sandpaper can be ce- 
mented on a tiny atick and take its place 
among the desk necessaries, ready for in- 
stant use. Pens are cheap, of course, yet 
a good one one dislikes to part with, and 
the operation is so simple that it is worth 
while, 

A tine or coarse pen can be created at will 
by means of an oil stone; a little practice 
will soon demonstrate the idea, rubbing at 
the sides reducing the lines, and across the 
end rendering the pen coarser. If any 
scratching ensues, a few trials will show 
where to apply the oil stone to remove the 
difficulty. 

This method can be used to advantage 
also with etc] i lug pons. It sometimes occurs 
that the inking pens of n drawing set fall 
to ink properly and cut the paper. Tills is 
not only annoying but ruins the work. The 
all stone, applied t« each point after separ- 
ating as widely as possible, will remedy the 
defect. Rub the linger over the points, to 
ascertain that there are nu feather edges, 
and then continue with the oil stone until 
desired resulis are obtained. Afterward 
keep the tool clean. A little alcohol will 
bo found good for this purpose. 

When the glass in it slide rule is broken, 
the following will bo found n good way to 
effect temporary repairs, until n new glass 



can be procured: Remove the broken glass, 
and cut a piece of cardboard tu til In its 
place; cut an opening to show the figures 
and Sines, and string a hull 1 across the open- 
ing, cutting ji ith-lie in the cardboard with 
a penknife fur the hair, and being careful 
that it hues up properly, Jti this way one 
can use a slide rule until n now glass is nb- 
tu Suable— Contributed by A. U* Weeks, 
Cleveland. 



HOW TO MAKE A FINE-TOOTHED SAW, 



Once I ei a while a saw having very tine 
teeth, fine us those on a jeweler's saw, hut 
witli u n uuh wider blade is required. Buck 
a saw can lie made of an old spring fro in 
an eight-day Hock, says a correspondent of 
Tin? American .Machinist. 

The sketch shows the gauge made of 
M.v^-iu. machinery steel. Grind one side 
of a 3 -cornered tilt 1 safe, cut a piece of steel 
the Length of blade you require and clamp 
in the vises tile one space A the proper 
depth, lake the gauge in the left hand and 
apply In space A and hie the next space. 



. Gii^c 
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holding the safe side against the gauge. Re- 
peat this operation until the saw Is com- 
plete. Regulate the depth by the number 
of strokes of the tile. For thin brass or 
German silver tubing, one long stroke la 
enough ; for flat stock, two: for hard rub- 
ber nr fiber, three. 

Punch holes in the ends to stretch In n 
frame, , N r for miter work make a back for 
the blade by slotting a piece of flat brass 
like is, or lake a piece of soft brass and 
double over like C. J f for any reason you 
should desire to draw tin? temper at each 
end. wrap the toothed part in a wet doth, 
or, belter still, stick through a raw potato 
and leave the end exposed and apply the 
heat. The temper is bard enough for gray 
Iron mul machinery steel. The blade can 
be made at the rate of 1 in. In 3*4 minutes. 
No set is requited. This saw makes n cut 
of M in, 

— — — ... 

The *1905 Bbop Notes,'" 200 pages, 
illustrations, only 50 cents, 
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DIVIDING CIRCLES BY THE STEEL 
SQUARE. 



A circle in ay b e divided i utt> any number 
of equal parts by the use of the steel square, 
says t lit' Metal Mother* To do this, divide 
3-fifl by the number of equal parts desired. 
This will give the angle of the parts in de- 
grees. 




Usinijf Steel Square for OlvldJBff Circles 



Let os suppose that we wish to cleserllw 
an octagon within a circle- Dividing 360 
by 8 given us 45 degrees as the angle of the 
parts, Set bevel square at thin angle by 
aid of t3ie protractor and from any dia- 
meter an the bn sc line, secure n new base, 
using this from which to secure a second 
and so on until the circumference is com 
pleteci This proceeding 1s Indicated in the 
diagram. 

For a very large -circumference, first make 
a small drawing, tuning i\ diameter which 
is a factor of the given circumference, keep 
in mind that dimensions of similar figures 
are In proportion and the sides may be se- 
cured by the rule of three. 



BOILED OIL FOR ZINC PAINTING, 



Mis X part of lunoside of manganese, in 
coarse powder, hut not dusty, with 10 parts 
nut or linseed oil Keep generally heated 
and stir frequently for 30 hours. The oil 
will then begin tit turn a reddish brown and 
will answer for any paint 



FILLER FOR WALNUT. 



To make a good walnut filler mbc together 
equal parts of rye flour and china clay and 
a little burnt umber with two parts turpen- 
tine, one part boiled oil and two parts japan 
gold size. Apply with a rag. 



If you have a good “kink"* for this depart- 
ment. send it in. We can use rough sketches 
of any size. 



BLACE ENAMEL FOR WOOD. 



Prime the wood with linseed oil, t union - 
Milo and while lead; give 51 two or three 
coats of black raised with copal varnish 
and turpentine; rub It down dry with 
pntidee stone ami water, and then varnish 
with copal. Rub down again and polish 
with oil and rot tern-stone, which will give 
a perfect smooth ness, says the Master 
Painter, 



HOW TO MAKE A TRIANGLE, 



A triangle which may be used by a lodge 
or other organization as a call instead of a 
bell or horn, is described in the American 
Blacksmith, 

The triangle, which should bo about £4 
in. on each side, is made from a round bar 
of spring steel, % to % in. In diameter, and 
a limit 6 ft, long- Mark it off into three sec- 
tions, as at A in the drawing, making the 
marks very light with a center punch, not 
n cold chisel. Heat one end of the bar and 
forge it as at F, then heat the bar at the 
mark D and bend the top over as at II, Now 
heat at the second mark E and bend the 
lower part toward the forged end F. but not 
touching It. True your triangle until the 
base is horizontal and the other two sides 
form equal angles at each end nf the base. 
To see If the piece is M might, place it on 
a perfectly level surface, and if all sides; 
touch equally your job is finished. 




MakJnc a Triangle 



In working your sloe] bar be careful not 
to overheat and bum it. and also not to 
work too cold. He sure to have an opening 
at one earner of the triangle, as shown in 
the sketch at C. 
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MOVING HEAVY WEIGHTS IN THE 
MOUNTAINS. 



When nothing else is available the wind- 
lass shown in the uceompuny lag sketches Is 
used in the mountains of Montana for mov- 
ing heavy weights, If it is possible to ob- 
tain anything else for the purpose this wind- 
lass i>5 not desirable, but it may prove very 
useful in an emergency. 

At the top and base of the wind lass are 
iron bands having rings from which pass 
strong guy ropes and chain* p> iron tods 
driven into the ground. The weight is at- 
tached by means of strong rope, which un- 
wind* from the small drum and winds upon 
the larger, thus giving double or triple pur- 
chase according io the difference in sIkc of 
the two drums (Fig, 1), When the weight 
lies been pulled up as far as the windlass 
can pull It, the rope No. 2B (Fig. £) is short- 



CEMENT FOR UNITING BRASS AND 
GLASS. 



One part caustic soda, 3 parts rosin, 3 
parts plaster, 5 parts water, boiled together 
Hardens in one-half hour. To prevent hard- 
ening so rapidly substitute zinc white, 
white lead, or slaked blue tor the piaster. 



AUTOMATIC TIRE PUMP FOR AUTOS. 



Automobile tires may be Inflated while 
the machine is running. The device I* spe- 
cially recommended for use where a slight 
puncture is had find it is desirable not to 
repair before reaching home or sumo shop. 
The pump ts carried in the tool hex and 
fasten a to the hub. An eccentric works the 
pump, the ;iir steadily discharging into the 
tiie. The pump will hi any make of wheel. 





cued and Use windlass rope lengthened or 
unwound and a new ttan Is taken, or the 
windlass Is moved farther buck* A, Fig, 2* 
indicates the guy stakes,— Contributed by 
Lee R- Clarke, Bozeman, Mont. 

♦< » — 

Fur laying 100 cu. ft, of wa]|. :i cord of 
stone, 3 bn. of lime and n cubic yard of 
aaud should be allowed. 



TO REMOVE FROST FROM WINDOWS. 



One of the simplest and ipifckent methods 
of removing ice from windows is to place 
common coarse salt on a. dry cloth and rub 
the frost. You will he surprised to see how 
rapidly the frost is removed, and the glass 
will not coat again for a day or two, even 
in very cold weather- 
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WHERE THE BEST BRISTLES ARE OB- 
TAINED -RUSSIA THE SOURCE 
OF LARGEST SUPPLY. 



Bristles are bo extensively used Fur 
brushes of so many defcaMptinii^ uod for 
such widely varied purposes that one won 
dors whore all the abundant supply cornea 
from. Good bristles, however, are expen- 
sive a ad mure Hum that, the American sup- 
ply is of the lowest grade, short, crooked 
and (5L only for the cheapest kinds of 
brushes. 

The reason for this Is that in America 
boss arc grown for pork, and are killed 
young, the bristles being obtained at several 
of ibe large American pinking plants, where 
men, hired for the purpose, grab wliat bris- 
ties They can ns the lings pass along iu be- 
ing cleaned, after killing. The bristles are 
gray and less sightly than the while ones 
obtained elsewhere, The hfilr from the 
ridge of the hog’s back Is tin.' best it lid is 
saved for la'iislminkora' use; that from the 
aides Is used in cheap grades of curled hair 
used by upholsterers,, says the Master 
Painter, 

Russia supplies the world with the high- 
est grade of bristles, long, si iff and snow 
white, the latter quality being no inconsid- 
erable factor, though for efficiency it makes 
them no better than the gray or black bris- 
tles. The reason Russia leads in this prod- 
uct is that the hogs (Tom which the bristles 
arc obtained live in the forest, half wild* 
and are not killed young for pork as in the 
United Staten. The hotter the hog for [Mirk 
the poorer for bristles. Siberia also pro- 
duces good bristles. The bristles are packed 
in casks weighing 250 and 300 pounds, They 
are assorted into tin* following grades:; 
f, OkutAltJl/* from 5 to T in. long and uses] 
by sheet linkers, the coarsest and stiff est 
bristles grown. ^Firsts/ 1 4 to 6 in long, 
stiff and elastic; * Sun-hoys” 4 l 4 to 5 in. 
long, fine and soft; and “Seconds," 3 T j ro 6 
In. long* also fine and soft. Each grade is 
furnished iu the four colors, white, bronze* 
gray and Mack. The peasant women save 
the bristles aiul sell them to itinerant ped- 
dlnrs who in turn sell them iu dealers. The 
best stock Is gathered in the winter time 
and they range hi price from 150 cents h> 
$3.00 per pound. To he a good brittle buyer 
requires years of experience. The qualify 
of bri sties is determined by length* stiffness 
and color; cheap qualities are often made 
to appear far better than they really are. 

Germany, France* Chi mi and India nil 
furnish bristles in commercial quantities. 



ADJUSTABLE LIGHT FOR FITTING 
BENCHES. 



When lilting benches run along the wall 
they ran be lighted up very nicely in the 
manner shown in the sketch. Lamps sus- 
pended from the roof nre unhandy, ns it is 
often difficult to fix them in jest the right 
position. 




Ad^uEtaMe Lijrht for the Fitting ROrtch 



To arrange the light ns shown run the 
wiring along the wall nboui 4 ft* above the 
benches, as at A, and take them up to the 
rose, Ik A wrought -Iron bracket, C* is Sixed 
to the wall by two screws* This bracket 
is drilled to receive t he swing a no, D # which 
is nuiile out of ft % In, round ana In the 
shape shown* A small S hook is hung loose 
on the arm and the wire passed over it. 
The loop in the lower part of the S hook, 
tanys the Electrical Magazine, London, 
should be just large enough fur the wires 
to push through and keep il the required 
height as adjusted. 



HOW TO BRAZE HOLLOW CASTINGS. 

Take old wagon ur buggy boxing and 
(Tack it. Drive a very thin wedge in the 
crack In keep it from closing tight when 
hot. Take the softest brass flllngH er spel- 
ter that can be got, Mix M with about one- 
eighth of its bulk of boric acid. Put the 
box In the fire and beat red* Dip a point of 
ti lily in (lie mixture and spread it along 
the crack: blow up until the brass is melted. 
Take <un and lay It away lo cook Be care- 
ful not to Jar while hot* Take n sledge and 
mash up when eokl and you will see that 
you have brazed the easiest thing possible, 
and for this reason the brass was clean find 
the work eon true led and did ta.it move while 
heating and ending* as separate pieces 
would, which Is the secret of the whole job* 
says a correspondent of the Blacksmith and 
Wheelwright, If your break Is dirty or 
rusty, tile* scrape, saw and brush with 
muriatic acid. Or If you two common solder- 
ing acid in the shop, that is beat. 
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WIRELESS TELEGRAPHY IN EVERY DAY 
USE. 



It is liard for the layman to realize that 
iti a oouiparnflveiv short time wireless teleg- 
raphy has parsed from the merely experi- 
mental stagre to the point where it is giving 
constant ami practical service. Already it 
has figured Importantly in a great conflict 
and has become an adjunct of every great 
na vy. 

Since lime, 1902, the Marconi system lists 
been an important part of the equipment of 
the Belgium mall packets plying between 
Dover and (.Mend. Experiments were begun 
on these packets in Ki-00. A coast station 
having a mast 151 feet high was established 
at ha Panne and the floating station was 
established on the ‘■‘Princess Clementine" 
which had a mast 98 feet high. The trans- 
mitter system of each a tar ion consisted of an 
oscillator having one terminal eotmccted to 
the earth and the other to an antenna, In 
October. 1901, the tests resulted satisfactor- 
ily. Then the government began installing 
the system, 

A now station was established at Xlenport 
Bains, the building being of hr! ek with the 
terminal of the antenna carried to It. The 
mast is in Us Immediate neighborhood and 
the station has the ordinary telegraphic com- 
mmiii.-ailon with the interior of the country. 
Two government employes are on (buy at 
this station during the day; during the night, 
one employe of the wireless telegraph com- 
pany. Kadi vessel sends an average of three 
telegrams during a lllght voyage, and during 
day trips each vessel receives rme message, 
In the messages* the signal of the message* 
a number* is first given, then the number id 
words, the nature of the telegram (service, 
private* or government)* the name of the 
beat am] the text which is usually of the fol- 
lowing character: "Left Dover at 11:03 P. 

M.‘ thirty -two passengers; 220 postal sacks; 
clear; wind E* S* E"; signature. The com- 
mander and hfs officers have charge of the 
manipulation. The steamer stations receive 
no outside messages nor interfere with ally 
apparatus having u tl liferent pitch* the gov- 
ernment contracts calling for this synbmiz- 
ing. Signals me exchanged best on damp 
moonlight nights. 



The transmitting station* says the Elec- 
trical Review, consists of a storage battery 
of eight cells which supply the Euhintorff 
coil with eight amperes at sixteen volts, 
equivalent to 160 watts. The coil transforms 
the current to 40,000 volts. The storage bat- 
tery is charged by I lie dynamo which lights 
the station. The antenna consists of three 
wires soldered together at the extremities. 
The total length of wire Is ISO fret. The 
height varies on the packets from 49 feet to 
89 feet, according to [3ic height of mast. 

The receiving apparatus consists of a re- 
ceiver complete; relay, deco borer, coherer* 
jigger, box of butteries, next a Morse regis- 
ter and ri signal hoi]. Each station is pro- 
vided also with reserve apparatus, a storage 
battery, a coil complete, three Leyden jars, 
a receiver complete* and twelve batteries, 
Service In some of the packets Is now pub- 
lie. the charge being 10 cents for fifteen 
words. Wind* rain, snow* cold or heat, the 
service remains as efficient — and at times hues 
been of great Importance. For Instance a 
packet once encountered a Norwegian hark 
with a broken rudder. Tire condition uT the 
bark was reported by wireless telegraphy 
and a tug despatched to its aid. Once a 
thief ivax believed to have escaped by way 
of a packet. Upon being informed while at 
sea the captain instituted a search for him 
and made sure he was not on board. 

There have been other instances— broken 
propellers, light buoys going out, danger of 
losing routes In heavy fogs, etc., rill of which 
have been safely met by this wonderful now 
agency* which means more to the navigator 
than tu any one else. 



DRAINS AMONG TREES. 



Tile should not be run among trees. espe- 
cially willow* or cottonwood trees* says 
Brick. The illustration shows the probable 
effect on the drain, If this advice is not 
heeded. The small tf broils roots will soon 
choke tht i tiles and entirely shut oft' the 
water they are Intended to carry, so that it 
will be necessary to dig them out and clean 
them, fn such case, do not replace them* 
but run In the same size sewer pipe* ce- 
menting the joints to prevent n recurrence 
of the trouble. 
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MECHANICS FOR YOUNG AMERICA 1 



HOW TO MAKE A WINDMTLL OF ONE OR 
TWO HORSEPOWER FOR PRACTICAL 
PURPOSES. 



A windmill for developing from une-lmlf 
to two horsepower may be constructed at 
home, the expense being very small and 
the results highly satisfactory* 

The hub for the revolving fan wheel Is 
first eon struct oil, One good way to get both 
the bills fining, shaft and spokes for the 
hladety In to go to a wheelwrights and pur- 
chase the wheel and axle of some old rig. 
There are always a nu in her of dluftarded 
carriages, wagons or parts thereof In tin* 
rear of the average black smith's shop. Same- 
times for half a dollar and often for noth- 
ing, you can got a wheel, an axle r and eon 
uectod parts. Remove from the wheel, 
all but the four spokes needed for the fans 
as In Fig. 1. The game bob. axle and 
hearings will do. In ease yon on mint see ure 
a wheel and shaft, the bub may be made 
from a piece of hardwood, about t in, in 
diameter and 6 hi. long. A 2-in, hole should 
be bored through f <)1H n wooden shaft, or a 
1^-in. bole for a metal shaft. The hub 
may be secured by putting two or three 
metal phis through hub and shaft. Adjust 
the spokes by boring boles for them and 
arrange them so that they extend from the 
center A, Like u. The wheel Is then ready 
for the blades. These blades should be of 
sheet metal or thin hardwood, The sizes 
may vary according to the capacity of the 
wheel and amount of room for the blades 
on the spokes. Each one is tilted so as to 
receive the force of the wind at an angle, 
which adjust incut causes the wheel to re 
voJve when the wind pressure is strong 
enough. Secure the blades to the spokes 
by using little metal cleats, C and IX Bend 
these metal strips to suit the form of the 
spokes and flatten against the blades and 
then Insert the screws to fusion the cleats 
to the wood. If sheet metal blades ate used, 
rivets should be used for fastening them. 
The stand for the wheel shaft is shown 
in Fig. 2. Arrange the base piece 5n plat- 
form mder,, (J), This is more fully shown 
in Fig.. 5. On lop of this base piece, which 
is about Sfi in. long, place the seat or ring 
for the revolving table.. The circular sent 
is indicated at i t Fig. l. This ring is like 
an inverted cheese bus cover with the 



center cut out. Jt can be made by a tinner. 
Size of ring outside, 35 in. The shoulders 
are 4 in. high and made of the - tin also. 
Form the shoulder by soldering the piece 
on, Tims we get :i smooth surfacing 
with sides for the mill base to turn in sa 
as to receive the wind at each point to ad- 
vantage, The X mhnped piece II rests In 
the tin rim. The X- for in, however, does not 
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allow In this sketch, but In Fig, 5, where it 
is marked 3, This part Is made of two 
pieces of 2dn. plank, a boot 3 in. wide, 
arranged so Hint the two pieces cross to 
nuke a loiter When Lite pities Join, 
mortise them one into the other so as to 
secure a good joint. Adjust the uprights 
for sustain fug the wheel shaft to I lift X 
pieces as shown at F,, E„ l ; ig. 2.. These are 
4..\4-i n. pieces of wood, hard pint: preferred, 
pin tied am! securely set up in the X -pieces 
by mortising into jhe same. Make the 
bearings for the wheel shaft in the uprights 
and insert the shaft. 

The gearing for the transmission of the 
power from the wheel shaft to the shaft 
calculated for the delivery of the power 
at an access lisle point below must next he 
adjusted- The windmill is intended for In- 
stallation nu top Of it building, and the 
power may he transmitted below, or to the 
toll of a stand specially erected for the 
purpose. It Is a good plan to visit some of 
the second-hand much In cry dealers and get 
four gears, a pulley and a shaft. I tears 
about & in, in diameter and beveled will 
ho rarpiEml. Adjust the first pair id the 
beveled gears as at F and (T if the wheel 
shaft is metal, the gear may bo set -screwed 
to tile shaft, nr keyed to it. If the shaft 
is hardwood, h will he necessary to arrange 
for n special eonneeLkui. The shaft may be 
wrapped with sheet metal mid this metal 
fastened on with screws. Then the gear 
limy be attached by passing n pin through 
the set- screw hole and through the shaft. 
The upright abaft like the wheel shaft is 
best when of metal. This shaft is shown 
extending from the gear, C, to a point Inf- 
low. The object is to have the shaft reach 
to the point where the power is received for 
the service below. The shaft is shown rut 
off at K, Passing to Fig. 2 the shaft la again 
taken up nt h. It now passes through the 
arrangement shown, width device is rigged 
up to hold the shaft and delivery wheel P 
in place. This shaft should also he metal. 
Secure ihe beveled gears M and \ as shown . 
These transmit tlie power from the upright 
shaft to the lower horizontal shaft. Provide 
the wheel or pulley, V, with the necessary 
belt to cany the power from lids shaft to 
the point of use. 

The tail board of the windmill Is illus- 
trated in Fig, 4. A good way to make this 
board is to use a section of thin lumber and 
attach it to the roar upright, E of Fig. 2. 
This may be done by boring a hole in the 
upright and inserting the shaft of the tail- 
piece. In Fig. 4 is also shown the proeeaa 




of fastening n gear, R, to the shaft. The 
set serou s cuter the huh from tlic two sides 
and the points arc pressed upuu the shaft, 
thus holding the gear firmly In place. The 
platform for the entire wheel device is 
shown in Fig. 5. The X piece ft is bored 
through in the middle and the upright ehdft 
[Hisses through. The tin run-way or ring U 
marked T, and the X piece very readily re- 
volves in this ring, whenever the wind alters 
arid causes the wheel's position to change. 
The ring and ring base arc secured to the 
platform* U. 'Hie tetter is made of boards 
milled to the timbers of the staging for sup- 
porting the mill. Tilts staging is shown in 
Mg, fi, in a sectional view. The ring with 
its X -piece is marked V. the X -piece is 
marked W, and the base for the part, and 
tiie top of the stage Is marked X. The stage 
is made of 2x4-ia stock. The height may 
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vary*, according to the requirements. If the 
affair Is s^t up mi :i burn or shod, the 1 staff- 
ing will ho sufficient to support the device. 
Ihit If the si ago \$ constructed direct from 
tho ground, i i will be iieeCNsnry to use some 
long 1 t ini hors to get tin 1 wheel up high 
enough to m-eivo the benefit of (be (one 
of tile wind. Proewkling on the plan of the 
derrick stand, ns shown in Fig. G, a stage of 
considerable height eon he obtained. 



HOW TO MAKE A TRAP FOR RABBITS, 
RATS AND MICE. 



From an old 6- in, pine fence hoard cut 
off four pieces 2U* ft. long mini one b in. 
square for the end of the trap and another 
4 in. by S in t for The door, Use old boards, 
as now boards stenro rabbits. 



HOW TO MAKE A SMALL SEARCH- 
LIGHT. 



The materials required for a sum 11 search- 
light are a 4 volt lump nf the loop variety, 
dim sheet bras* for the cylinder, copper 
piping anti brass tubing for base. When 
completed the searchlight may he fitted to 
a s mull limit and will nfTord a great a mount 
of pleasure for a 111 tie work, or si may he 
put to other uses if desired, 

Make a cylinder of wood of the required 
* Ifce and bond a sheet of £hhi brass around 
it. Shape small blacks of boxwood, D, Fig. 
1. to [it the sides and pass stout pieces of 
brass wire through the middle of the blocks 
for trunnions, Exnclly through the middle 
nf the sides of I he cylinder drill holes just 
so largo that when the blocks containing 
the trunnions are cemented to the cylinder 




A J&Q&d Hobbit Tra^ 



Fig, 1 shows how the box Is made. Tt 
should be 4 in. wide and fl in, high on the 
inside. The top and bottom hoards project 
1 in, beyond side hoards at the hack mid 
end board i> set Hu The top board should 
be 2 In, shorter than the sides at the front. 
Nail a Strip on the top hoard buck of door 
and one on the bottom board so game can- 
not push the door open from inside the (rap 
and get out. 

In the middle of the top hourd hove a 
hole anil put a crotched stick In for the lever 
to rest mu Bore another hole in the top of 
the door for the lever to pass through. Two 
inches from the back of the box bore a bole 
for the trigger, which should be made out 
of heavy wire in the manner shown in Fig, 
2- The door of the trap must work easily 
mid loosely. — Contributed by Car! Jinnm. 
Valparaiso* Ind. 

* i m 

On -Tune 1st wo shall issue in hook form 
the articles printed in "Mechanics for Yeung 
America ” It will bo n gold mine of "Things 
a Boy Can Do.” 



there is no chance of contact between cylin- 
der and trunnion, and so creating a false 
circuit. 

The trunnion should project slightly into 
the cylinder, and after the lamp has been 
placed In position by means of the small 
wooden blocks shown in Fig. 1, the wires 
from the lamp should be soldered to the 
trunnions. It Is best to solder the wire 
to the trunnions before cementing the side 
blocks inside the cylinder* 

Tarn a small circle? of wood. A, Fig. 2, 
inside the cylinder to fit exactly and fasten 
to it a piece of mirror, i\ Fig. 2, exactly the 
same size to servo as a relief tor. Painting 
l bo wood with white enamel or a piece of 
brightly polished metal will serve the 
purpose, On the back of the piece of wood 
fasten a small brass bundle, li r Fig, 2, so 
that sf may readily be removed for clan lit tig. 

In front of cylinder place a piece of mag- 
nify iug glass for a lens. If a piece to fit 
cannot, be obtained, lit a glass like a linen 
tester to n hiuilII disc of wood or brass to 
fit the cylinder. If magnifying glass can 
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Fig , l 




not he had, use plain glass and fit them as 
follows: 

Make two rings of brass wire to fit tightly 
into the cylinder* trace i\ circle (Inside di- 
a meter of cylinder) on a piece of cardboard; 
place cardboard on glass and cut out glass 
Avi tli a glass cutter; break off odd corners 
wi tli notches on cutters and grind the edge 
of the glass on an ordinary red brick using 
plenty of water. Place one brass ring hi 
cylinder tlien the glass disc and then the 
other ring. 

For the stand lid a piece of copper piping 
With rosin or lead and melt lead out. Bend 
I ho pipe with a piece of curved wood or 
use sonic of the many methods of pipe 
1 lending which have appeared in the Shop 
Notes department of Popular Mechanics. 
Make an incision with a half-round file hi 
the under side of the tube for the wires to 



come through. Make the base of wood as 
shown in Fig. 1. One-half inch from the 
top bo re a bole large enough to admit the 
copper pipe and a larger hole up the center 
to meet it for the wires to conic down. 

If it is desired to make the light very 
complete, says the Model Engineer. London, 
make the base of two pieces of brass tube, — 
one being a sliding lit in the other and with 
projecting pieces to prevent the cylinder 
from going too far. The light may then 
be elevated or towered as wished. On two 
ordinary brass terminals twist or solder 



A 





some flies i bio wire, 1 mi I before doing so fix 
a EM Lie Mono washer oil the screws of the 
terminal so as to Insula I e ft from the tube. 
When the wires have been seen ml to the 
b niiiuuis c over the joint with a piece of 
very thin India rubber tubing, such ns is 
used for cycle valves. The two wires may 
now be threaded down l he copper tube into 
the base, and pulled tight, the terminals 
firmly fixed into the tubes; if too small, 
some glue will secure them. To get the 
cylinder into Us carriage, put one trunnion 
into the terminal as far as it will go and 
this will allow room for the other trunnion 
to go in its terminal. 



FREHCH MOTOR FOR SMALL BOATS, 



A French engineer has constructed a port- 
able propelling outfit which one can curry 
with him. mul apply to any small boat he 
may borrow or rent. 



A small gasoline engine furnishes the 
power, driving a. small propeller, which also 
serves as rudder. The same plan, using an 
elect ne motor driven by batteries, was at- 
tempted in this country some years ago, 
but has never been wholly satisfactory, 




Any Boat a Motorboat 



POPULAR MECHANICS, 
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FATIGUE OF METALS, 

An army walking over a bridge with 
steady step would, after a time, break it 
down. fn 1871. Wohler of Uevmnuy, tried to 
find out if metals, [ike people. Peru me 
“iiiY'd." Ilo used tile word “fatigued," Since 
then many tests and f&rte have been re- 
corded, Sir KenJ. f hiker e\perln vented with 
Ok? steel of tiie Forth Bridge. Flight nd, and 
in this eon !i try Mr. Howard, of the U. S. 
Testing Bureau, tins given the subject much 
thought. 

Before the l'ari fie Railway Club, Mr. Buis 
ert MoF, Doblc says that iron mid steel are 
more human than romumuly supposed. 
To illustrate, suppose we have three bars of 
the same kind of steel, each one inch square, 
and the same length, Let bar No. 1 stand a 
pull of 30,000 pounds (put on and removed I 



as many times as It will before breaking. 
Let the particles of bar No, 2 be crowded 
together and relieved of a weight of 30,000 
I; i on uds until the bar breaks. The weight 
will be used about the same number of 
times in each ease. Now ltd bar No* 3 be 
pulled with a force of 15,000 p minds, and 
then receive a pressure of 15,000 pounds. 
It will last only half as long as N't is. 1 and 2. 

A piece of wrought iron that broke under 
one pull of 66,000 pounds stood 210,000 
strains of 28,000 pounds. A pi era 1 of spring 
steel mi ui ml 81,000 pulls of 35,000 pounds 
to break it, and 1,166.000 strains of 53,000 
pou mis in a second trial. As a result of 
these discoveries, the best sled might to 
be placed in bridges and struct lives that 
curvy varying weight, and every piece 
should be planned so ns to keep its loud 
well below its yielding point. 



H Going Through the Mill” 







(rvaphlc picture of the experience of some The illustration la from the American Mil- 
who engage in the milling business, but Jer r which says: “Those that plunge into 

which applies to other lines of manufacture, the milling business blindfolded find many 

as well. leaks.” 
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Indigestion 



1 can afford to offer a fuJJ dollar s worth free 
because mine is no ordinary remedy, Ordinary 
remedies treat symptoms* My remedy treats 
i he. causes that produce the symptoms* Symp- 
tom treatment must be kept up forever— as long; 
as the cause is there. My treatment may be 
stopped as soon as it has removed the cause, for 
that is always the end of trouble. 

For stomach trouble is rot really a sickness, 
but a symptom. It is a symptom that a certain 
set of nerves is ailing, Xot the voluntary nerves 
that enable you to walk and talk and act— but 
the automatic ttomach 
nerves over which yuiir 
mind has no control* 

U hat ails the stomach 
nerves? Worry, pro- 
bably, Mental anguish 
destroys i heir tiny fibers 
and tears down the tele- 
graph lilies without 
which the stomach h is 
no more self conirol 
than a sponge. Over 
work will do it* Irregul- 
ar habits will do it. 

Overeating will do it. 

Dissipation will do it. 

But the effect is the 
same— stoumrh failure. 
i have not room here to 
explain how tht^e ten- 
din'* tiny, nerves control 
and operate the Btom 
nch. flow worry breaks 
i hem down and causes 
indigestion, Hour mis- 
use wears them out and 
causes dyspepsia. How neglect may bring on 
kidney, heart, and other troubles through sym- 
pathy. 1 have not room to explain how these 
nerves may be reached and strengthened and 
vitalised and. made well by a remedy I spent 
thirty years in perfecting- now known by Drug- 
gists every where us Dr. Shoop’s Restorative. I 
have not room to. explain how this remedy, by 
removing the cause, puts a certain end to in 
digestion, belching* heartburn, insomnia, ner- 



My Free Dollar Offer 

Any sick one who has not tried my 
remedy may have a Full Dollar's 
Worth Free. I ask no deposit, 
no reference, no security. There 
is nothing to pay, either now or 
later. I will send you an order on 
your druggist which he will ac- 
cept in full payment for a regul- 
ar, standard size Dollar bottle. 
And he will send the bill to me. 

C. I. Shoop, M. D. 



vnusness, dyspepsia. Alt of these things are fully 
explained in Hie book I will send when you w rite. 
, No msUtei how these nerves became impair 
ei— t know the w ay to rebuild Llieir strength— to 
restore their vigor* For my remedy has stood 
.he test for more than a quarter century. It is 
now in daily use in more than fifty thous 
and communities— in more than a million 
homes— in the United States. 

H has cured stomach troubles not once, but 
repeatedy— over and over again. Yet you may 
not have heard of it— or hearing, may have de- 
layed or doubted* 

So I make this offer to 
you, a stranger,, that 
every possible excuse 
for doubt may be re- 
moved, Send me no 
money— make, me no 
promise-- take no risk. 
Simply write and ask. 
If you have not tried 
my remedy, I will send 
you an order on your 
druggist for a fulltloffar 
bottle— not a sample, 
but the regular standard 
bottle he - keeps con- 
stantly on hi& shelves. 
The druggist will re- 
quire no conditions. He 
will accept my order as 
cheerfully as though 
your dollar laid before 
him, He will send the 
bill to me. 

Will you accept thus 
opportunity to learn at 
mv expense absolutely? how to be rid forever of 
all forms of stomach trouble— to be rid not only 
of the trouble, but of the very cause which pro- 
duced ff? Write today. ■< 

For a free order for Book 1 On Dyspepsia, 
a full dollar bottle you Book 2 on the Heart, 
must address Dr* Book S ou the Kidneys. 
Shoop, Box 6355 Book t " for Women, 
Racine, Wis, State Book 5 for Men, 

which book you want. Book fi on Rheumatism. 



Mild cases are often cured by a single bottle* For sale at forty tholisand drug stores. 

Dr. Shoop’s 

Restorative 
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CATALOGUE FREE PRICES RIGHT 

Telegraph IiLMininiftTiLh, Telephones 
BnrjiUr AlftrrcLK, Bl'I]?, Pnsh Huttnnn, Untt^rk’H, EiftctrEo 
Cl^w, Mwliral Airpuatnt, Motor-, Etc,, Etc. 
MANHATTAN E)LfCXBlOAL SUPPLY Co. 
3? Gortlami St, . New York I S3 fifth Av*.. -Chlca 4 o 




s 1 1 1 1 i 



nice 



^stFASdbJe fur Home and 
Gfnrral tM 



intuit 



LTpei 

■ Tl m h It li I ¥«*, 



For 
ti'dst, 

iwiiwuw, liktchCts, etc. 
FfiTclipnillng HU rf J M f] i nfi- 
inji me'Cale, *1 Lvtirwnro, 
clHRKwnre und furnliddtlB 
light, power for nMJchBft I rid piif. 

flfMl. Fbnii»u p ■’•unnhirr*. .■-■K.'iii, Itrtleri. c»Fp* p 
lj#TI, RGl ,l,il •'» P,n| Mll-llaSU.-ipr^rwLIJ L»UB.rt Jlnnl* 
I'*! -m -it Uiii ii- -•! | n.!i i —i I liTTPsi' ! r - 1^1""* f3.0lr, 

!PL-*tiif*.lBrtLi-!ltn|f 1'iiir. *h*rL tufflrve *■••! snjllVr B«M 

H.|die of 19 JU lllIC.liRt, PC I 1, U. T 1 IT Mrtarf t+- 

It 1 If DPI tllllflCCl'f li ll ip r - 1 -i L- T ri'lr.j fli 1 1 

I ptl# n icnitra*- I mipio^uH *Hii iL«?1c-ni Ja pstliilistf, ud 

MIMl THUlfld *T*T r ' ll"rr., 

Warner Motor Co. 




Bargains 

in ivi o t o r s 



Eltctrici]i Br-fiftirElaB ami roo ntmeL loji 
BEKD FOB BARGAIN SHEE*J 

PEERLESS ELECTRIC CO., 

141-143 So* Clinton st., 
"Phone >ialu 1 ossn 



FTOW SMITH'S FRUSTO ftOT TttRArGH, 



They trpTt ont in Knnsftft about 1 1 ► miles nmj 
wanted iii rem-h, Kftft*;i* City* One of them lutd 
a [mss for John Smith and wife, Ho wna John 
bbiiith all rl^zlj E , fust hi* friend mu Id liurdly pass 
for Mrs. Smith. Although they won 1 prni-lk-ully 
without finidH, they bearded the train. '‘Take a 
jmnt Eii the [tear of the tat r." SuiIiLi said to his 
friend. 

Thru Smltli went forward and sat down by ft 
j’fluijB wnmnu, Seen tiny wort" talking like old 

friend a, nitd the subject of Ucki-tK Wiin brought up 
by Smith. He tasked her to let him see her ticket, 
it was ci at of the variety that requires the Mkiih- 
l a re of the purchaser. , 

Smith vs sun lin'd It until the conductor came 

111 rough and then In- ha mini up his pass and the 
ticket. Pointing to h3* friend behind, he said. "Thla 
extra ticket I* for him."’ The scheme worked, To 
tills day the y nun |f woman does not know that she 
was once Mew, Smith during ft short ride through 
Knaaas. — Kailas City Times, 
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Our new catalog of me- 
chanical and technical 
books will be ready to mail 
March 10. If you are inter- 
ested in books write for 
free catalog. 



POPULAR 

MECHANICS 




WE RESTORE SIGHT! 



GLASSES RENDER 
DEFECTIVE VISION 
C HRO NIC. 

Write for our 

ILLUSTRATED 

TREATISE, 

Mailed Freo 



The Ideal company 

239 BROADWAY, t 
* NEW YORK. 




AH Kinds of Second ‘Hand Iron Wnr&in^ Machinery, 

especially Engine Lathes, both power and foot power. 
Drill Pre^es, PfaticFs, Milling Machines, Punch Presses, 
Grinding and Polishing Machinery, etc, We also carry in stock new machines for all sods of iron 
and brass work. If you need anything in the machinery McDOWELL, STOCKER & GO. 
line please write to us and we will fjuoift you our lowest prices* 59 - 63 S. CANAL ST* f CHICAGO. ILl p 



We Buy and Sell 



NEW AND SECOND* 
HAND ELECTRICAL 



MACHINERY 



COMPLETE PLANTS INSTALLED. 

Expert Electric! IiupainjiB of A rm ait nrw, Fields qqd Oom- 
m utatora, 

ILLINOIS ELECTHICAL MFC. CO. 

1223 S, Adams St. : : ; Peoria, UlinolR 



“WE ANALYSE EVERYTHING’' 

AT SEASONABLE BATES 

Should yr>u fra at to kaew whnt 3 it rojicitinnd iq any 
preparation op p-tml'u^t. address 

THE ELLSWORTH LABORATORIES 

MAX I*. SLIMMER, Fti, D. 

367 DEARBORN STREET, * * CHICAGO 



Corliss Engine 
Bargain 

A double 'S i ^ Huri-ln (iorlL;." finfiLnt 1 TOO H. 

P. with 12 hioh rhufs, 14 f oj-l Iotik. wrti&qjil 
|jncd whe«-l 1 h f^?t d tft mute r bj fci inch fact?. 

If yen ne^d * bin (.‘cocomlnil myinu chin is 
thf chaiicv, I will m-urhnid tk-nronj:^ I v jrnrl 
deliver no ea r. Oh tdmo—for £S,3WJ nssb. 

for further particulars of this and other 

MACHINERY BARGAINS, Address 

WILLIS SHAW, 

171 La Salle (treet, - * CHICAGO 



"HASTINGS” Compound for Dynamos and Motors 

POCKET SIZE, GO CENTS 

Money refunded If U don’t do ttio work. This Is the only compound sold with a guarantee. 

JA5* Li NEErFUSt Sole - * 45 Her , St*, New YorK City 




THE INTERCHANGEABLE AIR BRUSH 



1 m made like a Watcli— SI tuple ^nd Ntpnni* hh a (.•Tot' hir 




The Brash for the ELrtL^r. phctoira pher, draftt- 
IQDn, architect und show card writer. 



SEND FOB DESCRIPTION AND FB 1 CB 

O. C. WOtDt 1 33 * 4 West MAdiion CHICAGO, ILL- 



MANUFACTURERS 




Why not locale where intelligent 
labor, raw material and demand 
for your product obtains. All these and more found on the BURLINGTON 
ROUTE- For information write to 



W* H . MANS5, Industrial Commissioner 



309 Adam* ^tr«af 



Chlcagd 



If you want anything and don’t know where to get it write us. 

If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 

We want a mechanic in every shop to act as our agent. Write for particulars. 

POPULAR MECHANICS CO, 




A MOTOR-CYCLE XT SMALL COST 




Bnr usLnxs finp of rar Attnrlifiblfi Out* 
fit*. TIlOltTJUGl! L V PRACTICAL. 
I II US ft TO UK V K.\ R&. Al*u » cam - 
bleta Jimi of 3M ill »i-h. ClwLiiitrx Jind 
AoCMWO-fiPH for Hif.Vt’k'l, AutumcibL lu 
Marins or H Cat ionary. 

■Si'Uli Klilllf. fl't I '* 

JTEFFEY MFG, CO, 

Br«n4H jr>J Pnefhwk Sts.,. C1iflaipl[iih]j r Pt 




ECLIPSE POCKET AMMETER 

For Cieoer^l Battery Ti-m ti □«. b to 30 Am purcii 

J ieil'-'l" nart iLWJir-: an. I rontart »pir In whir's 1> 

DiLAM’S RACE LVTO CASJt, *l„n purled Li! E|. la 

pf Wlfeb ini TW.T ll/Lil -rlr-lil.. <>& 1 m uj *1 bn UlJ t- «|. 

Ci* HI— J'fcfti.-r-llTlr del l«liad f- 3 A.l,j -Ilf. 

PBICB fci.oO 

EL DR EDGE. ELECTRIC MEG. CO, 



Jffll Main Street, Siirliijgrftelti, Mnas 



THERMO -PILES 

154 "Volt* 1)4 Ampere* 

El-eotroJ jtfjj Analraia, ChuTErT'nir Storage 
BittarEat, Driving- Small Motors, Ft<r, No 

ch cm 1 cn la „ no tn^]]. $S,00 LACH. 

WALSM'S SONS A CO,, 261 Washington St. p Newark* N.JL 




MOTOK CYCLES 
and ENGINES 

ALSO CASTING AND FRAMF 
PARTS, 



W. Hdffnu Motor Worts 
1251 1 Hals ted St Chicago 



Latest Types English Motorcycles 




The tHOMil! TiJC*i 



THA bl 1 1 h l i T«ri-*A 



lTsl» fitlf H'L'MjJ,'! Sww v'i 











19 





Txu lut Thu 



Tm HlKSCI Tilcj 

■T!fMLrtJE>B!f Motor Aga 
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ENGINE 



"Knowledge is Power" 

Would you value the wisdom of the 
gray-haired sage above the im mature judg- 
ment of the youth? Would you prefer the 
20-yearold wine— rich, smooth, palatable, 
to the raw harsh vintage of a year ago? 

Then, just as surely must you choose the 
Otto Engine— the Pioneer, the aS- year- old 
engine, the product of knowledge and 
experience, over the crude and unreliable 
output of the inexperienced builder. 



OTTO GA5 ENGINE WORKS, Phila, Pa 



STANDARD OF THE WORLD 
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WGUS 



“ GAS^nd 



AUTOMOBILE urn MARINE MOTORS 



GASOLINC 




TheCarlAnoersonCo. 

23-27 N.ClintqnSt, Chicago. 













COMPACT and 
POWERFUL 

iaftferliiL 
Portert w-OTkmun* 
tthly. 

Stud lor Catalog 



UXXimR i OtOUOH, 
71 W.MmfwSU 



1,2 £ 4 Cylinder H.P. 



Chicago 




“Quick Action 

IGNITING DYNAMOS and 
MAGNETOS 

liiu most Reliable Bparkera on the 
Market, 

Take the Piece of Batteries, 




Jump Spark Coils 

FOR ALL PURPOSES 
Single, Itouhle. Triple and Quad- 
rupTe fi>r Stationary Engines and 
Automobiles. GuAnmt«rd La 
pkrt Lewlur. F [ u 4 Y thru (OL 

£ EVE) MR CaTji LOGrE D. 

m KMIBIOCK WIEDIMAN MHj. COMPANY 

BUCTU BRMi. KW. 



^ OET BUSV 


Spring is Almost Here 


The PeKin Marine Motor 


Will Please You 


REVERSIBLE 


SlaealjHf. 3 r G. fi, 10 and 1G H, V 


catalogue free. 


* COOK BROS.. - 


Pekin, II!.. U. S. A. 



Uf>e MIETZ WEISS 

OIL ENGINE, Stationary and Marine 

1 to Tl> 9, 1** 

128*138 Mott St. * New York 




A CAPITAL GAS ENGINE 

in, your Shop, Factory or on your Farm, means that you a five reached the hijfhcet state of efficiency 
ana. Monomy »d far aa power in Concerned. Wp t-alcc pride id buiWinf Pn^o-ea that are 

Durable, Neat in Design and Powerful, Not Toys, 

WRITE FCm ILLtraTILATED CATALOG F. THIS VERY DAY 

CAPITAL CAS ENGINE CO„ - Indianapolis Ind. 




J J EGAN'S 

f ■ " cowwy ™ m 

compound. 

AgfiBl? Wamled- 




F t J’ J - E * an1 * Acme Commutator Compound, the only 
article that will absolutely prevent sparking, cutting or unnecessary w^ar of 
the commutator. Commutator always bright. 

JO Cents per Stick ALL 5LFFLY rtOiSfS OR $5 . OO per D«x« n 

J* J. EGAN, 317 Austin Aye., Chicago 





GASOLINE ENGINES 

Vertical and Horizontal, 114 to 
l&h, p» stmt, ternaries, Fotiabtea, 
Pi unpin pc ) i it filii : i ti 1 3 fi|j w itScrs. 

GET OUR PROPOSITION 

and 1904 catalogue. 

Wetteru MnllcoMe A r Oi-ej. Iron Mtir, t’o. 

Clicua 1 Bum, ttHiruulw. Wis, 




15 Days’ Trial 

on this Engine 

}?<> rn m h ^ijirnient required. Wf r-Jiy 
ftflliiht (n nny point within 1 .000 tjiUma 
of flhij’HKC. Wiwrk Pings Kiuirantwil 
for VA jftjfBj tttwjb:. 



Second-Hand Engines all Sizes 

McDonald & erickson. 

36 West K^ndul kb SL. Ohlid^o. 




1|H.P. Bike Motor, $7. BO 

CASTINGS Willi DRAWINGS, Ul«t Modtl 

W* HM^ r « llitn fo 31-JlL P. 

Fi-rtiliil-r bLfijtiul+l.jB fr liras 

Eureka Mfg, & Supply Company, 
St. Pdciij Mrntiesata 



or LUBRIA 



in place; 

OIL) USE * 

(The WttffLubrlcaat) 

A heavy oil to be ml sod with 2n to 25 times Its hulk of 
cold wider lor (Soring, Tiirntim, lining, it., and Automatic 
Machine Work. 

Aik for Frau Trial Lot, 

FOOTE, PIERSON (Sb CO., 

BO -34 Fulton Street, - >E W TORE 



KEROSENE OIL ENGINE 

•Stationary, MhtJiiv, roitnhl^ .Send for catalogs 
Inti Power Vehicle Co., 381 Dearborn St,, Chicago 



IMPORTED IMITATION 

DEDION SPARK PLUGS 



JUST NOW 



40 *“i 



THE MOTOR CAR SUPPLY CO, 

1427 Michigan At*., Chicago, 111, 



MOLASSES FOlt LOC'OMOTIVli PEED H’.U KIh 



A curious accident happened recently oil ilk' linl- 
1 1 more & Ohio K. n, nt Freeport, W, Va, A 
uf Italians while emptying big tanks of water from 
■l water trjilii Into u tank, got a tank of luolasKck 
mixed with the water, mid the fart was not dis- 
cfivtwcd tell half the engines bad taken tlielr supply. 
The reporter is a uih c r I ty for the slatoment that 
"tho Iteat ntdaij.v made taffy In the hollers and the 
engines affected were tied up In m? yards until 
their boilers could be scraped out.” 



V GAS METKR DIA K’E THAT MA KES 
CHANGE. 



Prepay nw ut gas meters, or those into which small 
col ns arc dropped in payment for gas, nn» much 
used Eu England, find require frequent visits from 
the collector to keep (hi' coin boxes empty. A clever 




t>ai Meter That Make* Change 



device shown attached to a gus meter lias- bPGtl re- 
cently brought out. 

Lst. j ti a penny is used in the gas- meter K falls 
Into the change- giving attachment and b recorded 
upon u dial. When the dial allows that s>1x pen tiles 
tire In the box (but not before) a six-penny piece 
can be Inserted In the slot under the lever provided, 
si ml the ring near it pulled forward. The six cop- 
per* wlil be returned to the consumer mid the six- 
penny coin will fall Into (lie looked -up lu>s at the 
bottom. The ring timet (hen be pushed back and 
the machine is r= ndy In repeat the ope vat ion. AO 
1 er the dial records Unit j4x coppers nr.' in the box 
a seventh titul mil eighth only tie used for obtain! iig 
g£tP, blit ll is necessary Ihflt six nf them be Velievenl 
by ji sixpence lief on- any more gns emi be "1 it mined. 
This arrangement mi girt, of course, be applied to 
coins of any dcTiomtuniEon. 

‘ — — * *♦ 

Popular Mechanics sent, postage prepaid, to any 
address Id the wqrld for $1 per year. 




™ NULITE 

CA? lamps 




YOU CAW BUILD IT YOURSELF 

Wo tell you how to do H, show ylewa of pia- 
tihlups built P-t home and in&uy letters from 
satisfied customers In our new hook "How 
to Mafcp andSoYflHgnvY with Inctilistors and Brooder*. 1 * 
Full of frond things, invulufililo 
to the beginner. You we half the 
cost Of your Incubator, 

Kone baton better. Gc tttve Book 
and know for yourself. 

CHAN NON, SNOW & CO „ Dept. 19 & Quincy, 111 




OW PLUHBIHfi BILLS ti 



L< 



U© t them by paying right pricey for sup- 
plies. We sell 

! i SUPPLIES AT WHOLESALE 

Vnu flare S 0 % tb on every article^ Highoet 
prnwie irnodB sltd Hue compleM. 

Free illustrated cautUnf (elves 
eJl pArllpuitnL Write for it, 

B. P. KAROL) 

iZtW.Htrrlian Sl.,Ohf«aa, 





| Rubber Stamp Makers* Supplies 

If you make rubber stampi, or want to 
make them, wears heart quart era for every' 
think required in thetr manufacture* 

Wm. A, Force & Company. Inc. 

1B&A Monroe -Street, Chita it>i, Illinois 



WANTED 

penses. KUIJLMAIf CO 



10 MfN IN fAC« STATE TO TRAVEL* 

tuck win nw- and distribute hath idea 
and cirenlFirif of cur soodfi. Salary 
|T6 pet month. $21 pur day for ei- 

, t Uept, H, A l I h* 111 k., ChlCltftti 




Don't Buy Any Engine 

until you have fully investlgatHd the morLt 9 of 
tbla excellent "Little UEant,'" w# e#n tmtiary 
you at a Having 1 of one 'Quarter, WRITE TO- 
DAY FOR ENGINE CATALOGUE, Bent gratia. 

Montgomery Ward (El Co* 
CHICAGO - -l ^ 



Reduced to 



2i K. p. 

Little Giant 

GASOLINE ENGINE 



t f 



$96 



o 

V 



Our 

Former 

Price 

$105.00 

Agent'* 
Price 
$125.00 
and up 



“IF SLEEPING, WAKE, 

If leading, TtlSPl be for* I turn away .' 1 It is tho 
hour of FATE J Tln 

O PPORTUN I T Y 

J he ruler of Tiiiman dcettnTcs, thnt apcnkB 
>t many books there'* ONE lOUMEU 
'Tie UDpmteatioui, and it# halnU t 

“A Guide to Full PocRets” 

Thnt + H what Inert m^rtnls need and ]f (by ncod" nrB 
common veil h lh? rest, hero la tba mjatlcs key to 
fortmifi, f-- me find jny, 

'Tis FREE, for ffirt«nt ,J a am Up* can ne'er be bought- 
Thnu.umdfi hiiTO ri' i't imd quickly drowned the offered 
Inwm. Tin now thy lum- U1L9 call tin.! Irmt to you. 

1 f heeded not you'll Reek In, vain for that which will re- 
turn nrt more. Bend thou a postal card and wo will toll 
tbfttfrUf 

THE NUTRIOLA CO., 142 W. M«ji>an St, Chluja. III. 



BOW EVERYBODY CAB HAVE AH ADDING MACHINE 

The IngestkiUH pi rut of the Locke Adder avoid n all lias of mm- 
plicated, polity mechnniam, Wi]J do more work than much Enaa 
resting bond n.-d^ of do]kiT«. Oujiaetty— 998, 96P,W9, Price Jft.00 and 
SlU.iO, prepaid in Lf, K. Vi rite lor free booklet. Agent I wanted. 




Buy a Locke Adder to Assist your BrAitu 





m 

You Can Make Bi^ Money Selling 
Our Union Made To Order Garments 

(And Not > P*nny of Capilkl N«*ded) 

Our twit agent has sold $7,000 since March U previous to which 
he knew nothing about the business. Sample outfit costs you 
nothing and you make from 33 J-3 per cent, to 50 per cent. 
Suitings cost agents from $10 to $20. Spring aod summer samples 
now ready* Write for particulars* 

JAiS. F. STILES (El COii Wholesale Tailors, 
203 £. Madison Street * * CHICAGO 



HOT SPRINGS, ARK. 

Only 20)4 Hours from Chicago 

Via the 

WABASH 



You can leave Chicago daily at 
lliJJO a. m., on the 

BANNER BLUE LIMITED 

the finest train on earth, and 
connect in Union Station, St. 
Louis, with, the Hot Springs 
Special on th« Iron Mountain* 
reaching Hot Springs next 
morning at 8 o'clock. 

Write for free Booklet telling 
all about this popular health 
and pleasure resort. 

Ticket Office, 97 Adams $t. 
CHICAGO 

C. S. CRANE. F. A. PALMER, 

G, F, &T, A., St. Louis. A.G.P.A, Chko^C. 



1 




THE BIST RAZOR MADE AT AMY PRICE. 



Hand forced troju tho it nest raror #leel 111 the world. iUndeani 
tempered, My exportii, grrmtud by bund, Yioch blade witlt dcyble 
choutiier, bp* ready fDTUfve. Fully w«.rr«irLted. W« gnixantcs 
**ti Kfjn-tion. If the rwsor "ti send yoti ip not right E veil Y WAV. 
we replace It until you nne com miefled. A Erl si will -on- 

yc»o. Don't pay f3 m (,> for a raaor no better or not as good. 

PcmH paid on receipt wf f I .00. Aililn-^ 

HOME MERCANTILE CO„ Dspt* 2 * g GfOBBdnle, 111 , 



New Performing Clown 

Mystify amd jumipe your friends, Bert' is 
Barn unde Trit'k. Clown dfomK'd in feney 
circoa clothe**, B> i^iitly preowina [inlls ha 
will EWi*t and jump in all fiflOTtmen t* of A 
pirt’UH perfunutij. Lateei lUJTefltj out, 
Don't, mi*# it, Fried HA;.* it for ISe., poet- 
jyuld irish eatalfitf. 

W. H. FILLER SUPPLY CO, 

13 G E. 4 th. Street* . * fet. P^oL Mtfln, 



IS Til K SPKIMi. 



Jn t ta i> spring rlie young man's fancy lightly turns 
to thoughts of trout. 

And ho hi 03 him to the closet, and he gets his ruckle 

out; 

And ho polishes the nickel, find ho sharpens up his 
hoc k s . 

While his mind It goes cavorting off to sunny, bab- 
bling brooks. 

Full a week be speeds In fixing flH Ills tackle up 
with cate, 

While his step it grows elastic, and hi* manner 
debonair; 

Extra filch Etrod lines and leaders, extra fittings he 
mist get, 

Till he drops a hard-earned tenner, blit without the 
least regret. 

For ’tis spring, and from are heading fur the lash- 
ing, Upping fails, 

And the youth in farmy sees them leaping on the 
office walls; 

And 'tiK lucky thus he sees them in hi* vision day 
by day. 

For we know, alas! he cannot P"e them any rjth j, r 
way. 

* ■ » 

ELECTRICITY FOR WHITENING BREAD 

Every one likes to wee fine white loaves of bread, 
even though Et m a known foot that the core of the 
wheat grain which makes the whitest Hour is tlm 
h-jiMt nutritious, as it contains but u small amount 
of albumen. 

In Paris, where the whitest bread Is most Ira rie* 
us ii ml by Mie public, U has beaut attempted to bleach 
I he flour by bringing it In contact with eh ‘Ctrl fled 
air, i Ik*- ozone of which affected the blenching, R, 
M. Fiurtlemau, our consul at Seville, Spain, say* 
the flour was Indeed much whiter, hut that Its taste 
and odor were much inferior to the flour whitened 
hi the ordinary manner. The fatty substances In 
rhe electrically treated flnur were rendered rancid, 
glutinous ami h^s yellow In color and became ox- 
idized and partly eon varied Into white sebucic neirt, 
which could be dissolved in nleohol; while the glu- 
i! minus mub&tances were discolored and changed. The 
bread made from lids flour was decidedly Inferior. 

♦ « ♦ 

A botanist, residing a I Santa Rosa, Cal,, has pro- 
duced whnt Ite calls an "everlAsiitig flower," which 
keeps Its beauty and fragrance for months after be- 
ing plucked. A bouquet of these flowers, claimed 
to have lifen gathered from his garden a year ago, 
ia in the botanist's library. The sterns tine some- 
what dried, but the dowers in form and dolor arc 
quite the same \f> writer Is utsed to keep them. 
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A Roth Mo t or will Drive Any Kind of a Machine Tool 

No abaftlpn, pitlloyB or belting to maintain. The motor runnitig mnehlB* not 
In uho Qa j: be a U at off. 

Considering Economy „ Efficiency and Design, The 
ROTH MOTOR is beyond reach of competitors. 

Se If “Oi liner, noiaeleaa in o pern t ion, free from sparking and automatic! in iLa spaed 
reguhjktfpn nt variable Lauda. 

WrLUl tin L'( Jim r isnrlwr wjln!* find we will! m Jid illililLmid Cftlalueilt frw, 



ROTH BROS. (Si CO. t Manufacturer^ 
27*31 So. Clinton Street, CHICAGO 




A FEAT I* mDitui.ns 



O i m 1 of tho funriii^t incidents 1 licit ever emue mj- 
dvr liiy Dutfc*. 1 ! Juppe lied 3u mi (own town, wlihdi, 

tv i tli r h i - u l L I J and mill owner, mny ns* wrll hr mtiur.- 
toss in this ran lieu ti on, stiys :i rorrespniidcftt of the 
Amvrleiui At i Her. 

Tin’ river had been very high and the Horn! woud 
enme down lu lar^e qua ft titles It hnppeued Hmt 
sitnut: iurse pieces of wood ^ot into the wheel, ami 
the mill eon Ed not he stopped until the head gnitrs 
were siji.it down. The tail water stood three feet 
nhovo the top nf the wheel* and under the condi- 
tion of the water they could not get to the wheel 
to remove the obstruction, 

So the proprietor proposed to the head miller to 
tnnke ;i cofferdniu amuud the wheel and set men 
to pumping I Ilo water out of the eoKerdnni so an 
io dry op the wheel pit and permit the wheel tu hr 
reaelied In a Clear field, 

So the cofferdam win?* built and pis men were set 
to pumping three at a time in three -hour shifts. 
They worked all night end did tioi make any Im- 
pression oij the wheel pit. At sis o'clock In the 
morn Ina the proprietor on me down and looked In ihe 
pit, ,J OhT he esel filmed, ami llircw up his hands, 
"What a dod-gastrd fool I am! -St up pumping* 
hoys, stop!' 1 

He laid hecn trying to pump the river up Ikroujfli 
the wheel. 



ROOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES 

SHEPARD LATHE CO. 

AI 31 W. 2 d Stir Cincinnati, Ohio 





DRILLS 

And 

Lathes 

fair everybody. 

Many Htjlefl imd 
diatw. If in 1 Ji 0 
m«rtd write ter 
Otitwleuue P, 

6- f, Sar 1 ™^ GOfl&Sfllr 

Rockfurd, Illinois., 

rotii »4 rovrw 

LATH £ S 

9 tr I lfi LEn-h Ing. 

Built far hpitUv, 

Hififr 1 1 rude* Low Frloet 

Accurate looln 

C-ATAIXKJUK fit R V, 

SEBASTIAN LATHE CO* 

(07- 10* Culvert Street 
ClkaS.SAII* 0- 




you arc in the market for any kind of machine! y and 
don't know where to get it, write t : i i s 

Popular Mechanics 




LATHES 



tV, F. i *)f»hiri Ikinifia Co* 
m Hu by Kt,* : 5 Kockfotd.il L 



9 to 13 inch Swing 



l,|Ht price, $$ 5 ,CQ and mr accord ■ 
Siur t (5 »i™. When ready to buy 
fttiud Jo r LusEho CitAlou and erLeca 






FOOT AND HAND POWER. 

Wood Working Machinery 

Fur Carpenters, Cabinet Makers, Wagon Guilders and Wood Workers Generally* 

Machines for Scroll Sawing, Ripping, Cutting Off, Mitering, Rabbeting, Grooving! 
Gaining, Dadoing, Beading, Edging Up, Boring, Morticing 
Temtoamg, Turning, Etc*, for Working Wood in any manner 
ENlEkPWShG MfCmVKS AKf QUCK TO Sit 
THE SlKRWft Mf RlT Of OCR MACHK15 ; : % : 

Machines Sent on Trial. Send for Catalogue "A . " 

The Seneca FauTSSj. Co. 





SMENQK5 
PHiCTICAI. 
ARITHMETIC 
Self -Idasjht 



SELF TAUGHT 

Tb not despair because through 
neglect \ott have forgotten Ifcfutf 
W u once learned about Arithme- 
tic* *Prof * Spangenberg *s New 
Snethod requires no teacher, 

258 pa^vsi Will to cent prepaid on receipt at 65 

o-enti IB i turn pa. B*«t boo If ever- published 

GEO. A. ZELLER, Pub. 

EatahlLaliecl l !4i*> 

53 4*h itteei, Stm Louis, Mo. 

W« Mod-- Agent* frkro 



ELEQTRiCin 

l^llILaFP hlP * rl ‘ 1 * r * 5Wi 



A School 
Within Itself 

Kpiirtf' wUl not permit mr telling 
you dll situ 'i.it tt)In liih.lt, bot bettor 
Stilt, wf gj ru jthi it h-Ij a ltd t? t-0 rx brlJLqG 
it fi>T p(.Tia[>u_'|f by 013 1 to n-fnnd 

money it beKsk ia not flatEafaebnry 
12 im ■ it ei it mil] lit Ion . Unde r (ii i“< o ffc v 
lI.RlO miilef, haivc been no hi and paid 
for. and ijilL of INLk number we have 
rEdumlnMl for only "Jtl ^ojiU-n, Th,vru 
am nineteen chiifitet*. entry 3 fur 
from the tiindjirtienthi] |< r i tu?|[dow of 
electric St}- through, the art to the 
flnjnhfd dynnmo mid chapter devoted 
to t ho elect r|o fciitotnnbilb and bat. 
torii'H, f'outdilLtf ft dkiiOlaursf defining 
1 ,iGUD wgi'Ja, 

4ft Edita*, frit*, $2,00 JtlE^retL 

CLEVELAND ARMATURE WORK St Cleveland, Ohio 
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Oom pletc and abort couraeB. Tbororj gh I y ff| nipped eng! poor - 
Ins BnOliS. Whop tvin k frmii lh(< bf^kuii h njf. Short 

counter in Bteiini pud Elect rietiL Engineering, E*in:-n»t.'a low. 

Itflrw ■iim'uIiuj«|i* O.n bcfcutj i.11 ti*r, SLmUntj nit} biiEn mm} Or* Cotratwltno* 
»ta*in *tiil Mi-rrli*l COiLrtcf. tn-J fir Mikb+riB. MrtilLb rtv.rt* St> ♦Ur! Mmftal 

HUJHLAND i’AR* CDLLGHIS, UchMoIhw, In. 



Daunt) 

$SgiuT«rs 

I 



VOU MAV 

bocomo * prattled cor luvcr hr Ftiidymtf the 

YOUNG ENGINEERS GUIDE 

Reified and on terged to SM pikflpg. ICluitr*, 
iimtu, fluti'n the etitEre t-ubiet-E of cure, 

133 II 9L3L±-T! 1 ttLt‘ Ek t.. Op' Hit [■ 1 1.1 „ TB [Ml If L D[!* GUg I Dl *er' a 

iieonae, etc. 1 1 r i ■ i n >i LI i -■ i , k'ftther, 

cloth j-l, Endnrwil by Jeisdlng cUtflnwjrH 
ifruynhura, 

J, V. ROHAN, * BOX 2ft, RACINE. WI5, 



T elegraphy 

Tetegraphfln' Penmanship fltid Type writing * 

COMBINED IN ONE TUITION 

TFa ar® unable tn mart t bo derosadi of tbs railroads lor our 
graduated j^i&ULoue guaranty tu- all ouj htudoata. Send 
for CitalnJT- 

The Chicago Hallway & CommOrcml Institute 
07 WAShinflnn St., Chltneu, 111. 




taught thoroughly. Institution estAbll&ttcd 1874 
Endorsed hromdiUBaUrcuMh and w. r. Tel. i'o, PoHltloiw »o- 
cnitMl. Entire t-eHt, tuition itelLaxapby and typewriting, teiai-'.i 
And rncm, 1} Mwh cutLrM«, $Hft. Cftii ba rtflucorl. Huiuf 
DEtrucikm alio bflvcn. Catalogue w Jroo. 

■ Valparaiso, Ind. 



Dodge's Institute of Telegraphy! 



MEMRY & HORA'S 

Modern Electricity 

RxiOitilu A ■ fin \ \llret(>i)H 

TeK-nfwnphv, It Lull ii in. 

1 run Ainl^Hiojt hV JliNtr’IlMrllnH, 
H»wf l- Hi 3> i iiHiN. W II I nu. p( c 
W rltU'n In iibiln Kviirfl .h. 




AH Problems Solved 

Pra eti ca I— Ac c u rats -Sc io n ii Ere 

lol) JUnKEk iiElmnn, 

H5ri isiigi'i*, Croiie fmlfil. 
if A thrArtisrfll handbook for stit. 
dei3l.it, upprontJees. n imB rr..ctriau| 
tiLeerwr ” — Sdt n f ifle A mn-imti. 

Si tk Cloth, decora tire cover, silver stamping. . , $1-50 
Seal Leather, marbled edges, gold slamping, . r LOO 

LAIRD & LEE, z£ U wabath aV CHICAGO 



BOOK REVIEWS 



cyclopedia of applied electricity. 

F I vr volumes. Size ot pn^ Sslu tn.; Z3 chj pngi h, 3,000 
111 ust trntlons* Fully Indcxotl, Bound In riinrcmro 
tefither. List price, friU.'.M.n sprchi] lutroductorv price* 
.’'l'M.iHh. Anunirnn Sclioot of Corresimritlciif-i- nt tho 
A l- mo u r Iu#tltuto of TL’Cfcnulogy, Chicago. 

This torn prehen si vo wnrk on electridtj nml [ e ih 
prnt-lleal nppUcatlonsj hna b^eti f>ri-] m rc-il hy eminent 
specialists* nmoiii; them betiii; Prof. F. u! Crocker, 
of Columbia University; PmL WUIltmi Esty, of 
Lehigh Utilverslty; Prof. D. C. Jaekson* collnhornt- 
in^ with Prof. George C. Simml* Jif the University 
of Michigan, trad is add reused particularly | L > the 
thousands! n£ prflitlru] worker# In the i'lecirlcnl field 
frliosr tcchiili-jil >0,1^2 llcin is limited. For lJiJ.m ma- 
son, higher mat hema ties have been avoided am! the 
subject matter !?s exphUned In simple hmgungc In 
connection with u large number of dlngrams, spoeiaily 
tii'f'psireil, Tim work is sited designed sis n practical 
guide fos* elect I'ielaiia* ongSneers. telephone nml tele- 
graph operninfs and all otherR ItitrralHl hi electric- 
ity In its praelk-fll jipplIi-atEoite. The finhjoct imehI. r ui* 
te divided Into chapters*, or sections, wtili u view to 
using the work ns a text boob, and riaaely minted 
sitbjerts are brought together under geneva I licad- 
hig;!. Many practical examples rtre given ;iud erieli 
volume Is aupplnmentcd with ji list of review tiuea- 
tinris. The work will be vq label hy many for refi-r- 
ence purpooiea, nl^n* 



CRUSHED STONE AND ITS USES, Compiled 
by W* J. Jackman. Cloth; 310 pages; Illustrated, 
The Pr nfueers Supply Company, Chicago* 

The uses to which (‘rushed stone Ir put have In — 
creased greatly within the past few years and n book 
comprising fjiets of Importance In rounecl Ion with 
modern concrete const fart Ion cannot fall tn be of 
Interest to many. The illustrations add mucLi to the 
interest in the book. 



AMERICAN TOOL MAKING AND INTER- 
CH . V N Q K A RLE M A N L 1 F A C* t h U 1-U N G . By Jos t pti 
XVnod worth; fifto pages; Oih* tllustra lions. Cloth. 
Price, $4.00, The Norman W. Henley PubllHhliig Co. 
New Yurk, 

The art of American tool-making and system of 
Interchangeable manufacturing ns carried on In tbs 
United States today \s treated In Ihte volume In a 
thorough and practical manner. Each tool Ss de- 
scribed and 11 1 list rated In such a waj that nny prae- 
licfll mnti could design, construct and use special 
tools, dies anil tlutiires for the rapid mid necurate 
prerfluetioji of metal parts, Interchangeably, and every 
tool deaerlhed has been used fur the actual produe- 
tJoji fir work. The book also cm i Coins many valuable 
hint?* pertaining to the subject It treats. 




3G7 




ELECTRICAL CIRCUITS and diagarms. 
II Unarmed auil Explained. By Non nan H. Schneider, 
Paper ewers, 25 p-'-nrs. Span tk Chamberlain, New 
York. 

Tlib Inexpensive and valuable Hide brink will just 
fit Hit- ntvds of many a man mid boy IiitereKtud in 
Electricity. Jt ■jh’cfi a great deni of in form at ion 
In (.‘Otiniue form, con tain I iter Among others, origin n 1 
drawings of alarms, nnn nm-in| ora, niitoiniibih'H. la Sis. 
tbitniuos, ga* lighting motors. Htomge bat tori eft, trl- 
r phone. iclogrnjjli, wireless t biography, wiring and 
testing, etc. 



SUCTION GAS. Uy Oscar 71. I la ensure n. 1(H) 
pages; it lust rated. Cloth. jSI.Oii. The Gei* Engine 
Publishing Co, Cincinnati, 

Tlie ninimfnrtuTc of gas suitable for power ser- 
vice I b a mill let’ of i: rowing importance, For small 
and medium steed units the suction gas producer ban 
m trite-toil iiinslil^rNbJc nil rul Inn, Mini a honk supply- 
ing full Info rum lion oil the subject te very tltnely 
TIjo book i mats the subject In m simple, yet thor- 
ough manner and Is well worth the a ttc at ion of 
those interested In suction gas producers. 



THE VALVE WORLD. Published monthly by 
the Crane Co,, Cbtrngo. The llrst Issue of this pub- 
lication appeared on January lfSlli — a trade paper 
full of Interesting uml fresh matter pertinent to its 
field. The initial hutnlier contains an appropriate 
article giving the literary of i In> Crane company from 
its stuff In IS." to the proeent time. The object 
of The pub lieu lion ns staled is to bring to the at- 
tention of customers and trade generally the many 
new Ideas cntlnmilly arising in Llie valve line* 



ELEMENTARY COURSE rX MECHANICAL 
DRAWING. Crtr-t T. (Pari 11 In prepai a linn), By 
Aithur W. Chose, B, S, 7 ifl oblong; l-SA pages, 07 
il git rei?. Cloth, Sl.oH, Ho iv I and S pea killing Chicago. 

A course In elementary drawing presented in a 
simple style, free from roe In ilea I language rind com - 
prising select Son mid use of X md rumopts. Geometrical 
Problems and Orthographic Projections, Superfluous, 
features are eliminated and the honk gives the pupil 
Bach drill as he would probably experience hi prac- 
tical work. 

DRY BATTERIES; HOW TO MAKE AND USE 
TEEM. Ry Norman li. Schneider, Illustrated. 
Paper covers, 2u cents. Spoil & Chamberlain, New 
York. 

The dry battery is put to so many purposes nowa- 
days that | nfor [nation eoiieerulng their eon > tract Ion 
and use te continually in demand, This Hi tie bonk 
gives detailed instruction for the mnniifachire of 
dry cells of any shape and size, especially adapted 
for automobiles, lanuchca and gas engine works, 
medical coil*, bells, burglar alarms and many other 
purpose?. 



ELEMENTS 

or 

MECHANICS 



(JUST PUBLISHED! 

Forty Lessons for Beginner* 
— — in Engineering — 

By MANSFIELD MERRIMAN 

Professor of Civil Engineering in Lehigh University 
I2MO, 172 PAGES, 142 FIGURES 



CLOTH, $1.00 NET 



Order through your bookseller, or copies will be 
forwarded postpaid by the publishers on 
receipt of the retail price, 

...DESCRIPTIVE CIRCULAR UPON APPLICATION,,, 



JOHN WILEY < a SONS 

44 Eut l<)th Street, ■ ■ ■ NEW YORK CITY 

— 

Air Brush for Art Work 

VYF m MAKING THE Slim 

The Iwnt in i.w f«r rim.R-idrt vtdor b; a Jut of air, 
Enabh.'M Jim ii> do li-tter work sn L:* tbsae. 
Ftnuqi in kwr* cemphic Hind La. Circular frw- 

WHITE TO-DAY 

Air Brush Mfg* Co.» 

I ? 7 NftS&AliST, ROCKFORD, ILL.. LL S. A, 

THE STUDY OF ELECTRICITY FOR BEGIN- 
NERS, Ry N nr man II, SchnelJdL It'D pagea; 54 
IllListuitfons and Fix tables. Paper covers. 25 criitw, 
9pou & Chamberlain. New York, 

This work te especially t-oni piled for beg I oners and 
trouts of the elements of electricity and magnetism 
iih applied to dynamos, motors, wiring and to nil 
branches of electrical work. 
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Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes 

We make them all and any thing in the metal line- --Punches and Dies- --Special 
Tools and Machincry-*-Bcxes of special design and patterns; also experimental 
work at reasonable rates. All work guaranteed. 

GREEN LEAF & BACON, * * 42 and 44 Michigan Street ; t Chicago, 111. 



NAME PLATES, TllADE MARKS 




Ttt f: M tz a- ictt < < 1 rt n <7 n., 

...... — , 

Uf CAI TOMANiA TRANSFERS. 
NAML PLATE 5. TRADE Mi#K* AND OR HAM E NTS 
0«l ESCEOT TRANSFER W.JVQOW SIGNS. 

cu.untu O) CBfm («£[ H:a P 5-vi«fC*<V 



tUAXS I 



- 

K It WIND O W 



SIGNS 



ATENTS 



P 

;» VftJ uubta B< tek nn T;i I*’ rits FTi ER, Tel l s bn ^ (n Feoure 

tht 1 it. hi low ciwtt, U«W to Hi- 1 1 in PjLt^Dt and What to 
Invent (or Profit. Owe* MeL-hnntrul MVivemcnta is,- 
fRjaablo to InTOBtorsi. b'tiJJ- of Moms' .M jifciiaji Put tut loCorina- 
ifon. NEW HOOK fRF3 to nil who write. 

O'MEARA A BROCK, Ptienl AU)%. 915 F. Street, WjdiliitftMi. D. C, 
NEW lOKK OFFICE, 2 SS Broadway .New York City 



WM. ZIMMERMAN 

PATENT- LAW, PATENTS 

Tmulo Mark ft, labels* Etc. 

100(1 tRIItUNK BUILDING* CHICAGO 

Td fip-ltop t-a : rentral und! Antenna Kffl 



WE MANUFACTURE 

Metal Specialties, Blcfli, Toots* Metal Stunplnsa at 
all ic.lqd.fl. Sc taw Mac tit tie Work, Novsltki. etc. 
Eatmistea.attoerfu.tly (riven. Send drawing or mode la. 

Metal Specialty Mfg. Co.. 

1 S >24 W* Rftndolnh Chicago 



SPECIAL MANUFACTURING 

Dies and Stamping 

- - TO ORDER - - 

SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 

DROP FORGING DIES AND DROP FORGINGS 

HiUMlwarc St > ecIn 1 lLcic I etc.* Wniifd to 
Order. Send SHiiudrs or Drawings for 
EjitlmfllM, . Write for Our bvdkiut. 

THE GLOBE MACHINE 'St STAMPING CO. 

U73 Hum ilt.iti fit., - ClevuTuud. (Hilo 



HANDBOOK OX ENGINEERING. By Henry 
C. Till ley. Scminl edition, revised amt enlarged; 
SilT pages; SiiT« Illustration*. | :, rIiN>, $3. rib. Henry C. 
Tulley & Cfm St Lodi. Mo, 

This is practically ll non technical test t book find 
reference book on engineering. Ik -gth i dug with the 
simple /nets ti proceeds, stop thy step, to the n li- 
strac-t piiuelplia E n sm.li 23 plain lustrin-tlvn manner, 
(bat knowledge of (lie subject is □cuiilred without 
great im'ntjil effort. Electricity niid Its general 
phenomena Js exphilm-i] and dcxerllieil in ovrr 2U0 
pa gey, and tbnt without a single word wliloli Ls not 
plain and simple, The aim of the book I? both Eu 
make the engineer skilled n ri ■ 1 in Increase bis in- 
formation. m that he can Imre thy advantage of ap- 
pearing w r ell Informed without sham or pretense. 
Tt covers all branches of mechanical engineering, 
a lid also epittnliiB n In I'ge ml tuber of valuable table* 
and solutions of knotty problems likely to arise I 11 
dolly practice. 



CONVERT RAIHSII KS |\TO POTATOES. 



A process for transforming radishes Into potatoes 
has been in vented by Monsieur Molllnrd of Paris, 
writes Frank W. Mali lit. United States consul at 
13 1 Fining! mm, England. 

The Inventor takes rt very young radish and cul- 
tivates it In n glass retort, in a concentrated soli]' 
tlon of glucose, TIlIs develops considerable starch 
In the cells of the radish, ami Et swells out, loses 
Its pep periii ess, and gradually acquire* the flavor, 
consistency and nutritive properties of Uie potato. 

It is not practicable to cultivate potatoes In this 
Juan Her, when they are grown k*> cheaply in the or- 
dinary way. but the process may lead to Important 
developments. 



SHIP HATED Al AFTER FORTY YEARS IN 

SEA- 



A wooden war vessel which had rested at the 
bottimi of Portsmouth harbor for forty years was 
fished up two years, ago, refitted and relaunched 
under an Al rating for id years. The vessel was 
built bv the United States Jn 1W2, o£ the best live 
oak obtainable at rhe time, but was sunk soon after 
launching. After forty years in the sea the fram- 
ing was In remarkably good condition. The ship 
was painted and relaunched as a 4 -masted schooner 
under the name of ''Mary L. Nrwhnil. 1 ' 

# 

California has lOb.dOfp.-0OO acres, one- third nf 

which can be Irrigated, Halm* Govern nr George C. 
Pardee, who believes that future years mill sec a 
population of H^OOd^iOo people for the " 0 . 0011,0110 Irri- 
gated acres. 



Going to Put It on the Market? 

Kan have tb* article; wo have tho brains and the eqnlpmfrnt. Tor making It at the lowest cost* 

We manufacture and ship all kinds of Npectai machinery itu contract. 

LET US ACT AS TOUR FACTORY 

JOHN WISH ART MACHINE WORKS* F-ngloeen a ad Machinery Mfri-, (IpO) 43 to 15 9. Canal Street, Chleaco* 

LONG DISTANCE ‘PHONE. MAIN felt, 





^miuun%umuummu\iiuuunmiiiutuniiuuuu%nu%%uni\niuuumn'iii^ 

PARTIES HAVING GOOD PATENTS JIM 

MECHANICAL LINE I 

3 

or desiring to secure backing to get their patents issued -Mid have their devices manufactured, | 

will do well to correspond with us. We arc well prepared to manufacture anything merit- § 
orious, on partnership or royalty basis, will also consider the purchase outright t 

! 



THE TURNER BRASS WORKS 

Manufacturers of 
Improved Mechanical Appliances 



Call or address personally, TI101 R. FERRIS, 

General Manager 



55 N* FRANKLIN STREET j 
CHICAGO, ILL. 



^ UTcllcT-al iR EL DSttT Ci n A vAUv ■ 1 u jjf 

&nnuuuuunn«uiuHH«nHuuni«innnuminuuHtu«uuutnni«nm«nA 



we: manufacture 

Staple Goods and Specialties 

INC A S T B R ASS 
AND SHEET METAL 

Estimates Furnished from Models or Blue Prints Correspondence Solicited 

FROST MANUFACTURING COMPANY 

37-53 SOUTH PLEASANT ST. i ; : : : KENOSHA, WIS. 




Novelties Made to Order 

we’ll Ehow you how to place your Invention on the market and make money.- 



Metal Stamping- 

We make Dies and Tools that will 
turn work out cheaply. Write uj— 



CHICAGO RIFLE MANUFACTURING GO- 



11-21 SO, JEFFERSON ST., 

CHICAGO 



PATENTS 



Valuable land Salable Patents iSecured- 
Advice ai to Patentability and Cotnntercial 
Value Free 



SHEPHERD C& PARKER, PATENT LAWYERS 



During! thd piit 10 1'eara Mr. Shophfl H, oi SEephprd A 
rarker. luu nbiiiiii^l tur un n nruat many important patents, 
w o DA*& no cku in hfiiVYfcSSy reMUttriftalxifi him tv mny* 

one bevl&s meed i> 1 the Beni cssh of a nttomor. 

BALL WOOD CASH REGISTER CO . 



' Mr. 7*Arkert>n NbV- 1 , 1 003, 1'enlgnucl Hifi poAitioH 
na an exatniuer in the U. 6.Pat#rjt Olllceto enter 
tbJn firm. Addmu 



210 Revenue Building - - WASHINGTON, D. C 



I Year 
50 

Cents 



BUBIE R’S 

POPULAR ELECTRICIAN 




THE ONLY AMATEUR ELECTRICAL PAPER IN 
U. S. SCIENTIFIC BUT NOT TECHNICAL. 

EOITED B¥ EXPERT ELECTRICIANS , 
oept-3 Ltnn- Mas*. 3 Yians, $i 






SAMPLE 

COPY 

5 Cents 
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Wn mamifitctiire Metal Jipoe laities. Alsu Special Machinery and. Small Tools* Ue fjive special 
attention to expert mental work. Our Prices are Konsoriable, 

KOHLKU It I K AN I) SPECIALTY CO*, l p r**ftHeS, Olein nnd Mncilil nery. AO W* Waiillt nirtan Ht. # ChJcnjfo, 



Let Us Act As 
Your Factory 



THAT 

IS 

OUR 

BUSINESS 



WE MAK.il WGTHIJfO OF OPH OWN FOE BALE 

WE DO NOT PROMOTE* 

Maaufectbfc on my»|ty v buy tell itlvbn- 
tioni r or become financially interested It* 
any proposition, :i is : t j; :i 

Rut We Do Understand Manufac- 
turing At Mininum Cost 

Out Flan ie VI'Iru* nnd Frantically da 

CO-OPERATIVE MANUFACTURING 

Can You Produce the Baroc Reauita and 
ire You w Tnorouxhiy Compete at 
AT THE BELLING END OF A BUSINESS n» we 
arc at the .MANUFACTURING END f' 



Then thrr* can tie Hut out 1 roan It 



PROFIT 



SUCCESS 



MICHIGAN NOVELTY WORKS, 

I43-I5S Rose Street . KALAMAZOO K Mich. 




YOUR IDEAS 



SI 00,000 ottered for one ro- 
ve ntJon; SfttSDO for another* 
Book **Hqw to Obtain a PotMl" 
**Wfl«ttolflVM»t”Hftrtt Send 

roucrli sketch tor free report as to 
patentability* We advertise yout 
paten l for sale at our expend 
CHAhDLEE tOUNOtEC, Potent Attorney* 
^ IS r Street, Washington, B. G* 



PATENTS SOLD 



w * 

No advance ■* 
feflu Mann, 
f ac E ti re r a 
and Capital- 
ists seeking good things to manufacture, should 
consult H3. Wo can Suit you* Meadquar tors for as! 

*“• S. H. HUMAN & CO.. 



^ z? 






I’lLE-uttivmi ni \i\ cAitniFJ* electho- 

ClT|\G <i ItHEST, 



A -'tO.OOO vc*] 1 ehvfiip narm it was grounded by 
tin- thal it of a pile -driver emntny; In ernitfiet with 
flie inttlh wire nf mi Oiikluiid, Cal*, power cuinpany 
ft Ow ilxiys Iifio. iiti || pa^lm; ahmg the ybflln to the 
rii.nl nr below, aiininst width (he engineer ehuured 
in he I nh lit, aeinmidi^b'd a remarkable instance 
1 <f acyl dental ■ leetmeutiou. TUc yugiuvCr was S ti - 




Az*wt 4 W'wUA new * m' p.r.rrrRic^]. 



nii; aru.nux fciJumie 

est PocKet Light 

I F jcv *Lih 1- Fir I k. h'XU4 hub 
V»t *t nljl.l : ]f juii ■* lih touted 
|n:;HP--ra*! pla-rci in. (Ue'e • it-'vM. 
j-.--: ■ | ■■-'ri'ift I'littn 1, t<hi 

hn* il, lr-Linl tuLltlui iriDI 
0*I|(HN! kn.1 lUillH MlUj If 
(*■•1., 1 1 il l r* -,rwcd Winn Hikin'? 
fHhj ..limn ,,!«*■■ ij*,;. I’ ,D,* ]■«. 
HtT* hnEE*d«, »'K. fl 

l.r» '.ill 1 . ,U> Wr.Pt tut In 

mil twa.| 1*1* •HIM-*' 
KLJVFl.Tl CO., 1M Lit,! ?“Lt*M. 1JH1C AC*0 




MjiEsciiT j:i Win cli The Current wad Oraiindetl and J 3 b- 
^mecr Hleat roc-used. 




Semi fr.r 
Frjec List 



bFO. 

SI I [RE . 

200 

Clnrk 

Street* 

Chicago 




a 

H 

& 

Et 



aiantly Id lied mill id* artist nut was badly stunned. 

The fitly- driver, which w!i» ln iiiK lined In tho ecm- 
Hti'iii'thui of :i bnlkhond nut Ink* Lin' main e«toary, 
was brill# mivpfl »n a bsirgf tiosy t<> the hniilk 
that the plica tnljilii be ilrlv^un tlflise In, when the 
elm in I'atne In cohtnet with the wires. In on in- 
i?Eitni there lva* a UttndUiu flusdi nn the Btrnu^ cur- 
rent sped tu If.s di'ndlv inuk, nud the nn^ineer frill 
to t[]|. floor r 'f thy hJU'tfi'. 

The msxi^tntit. ivlio wan only stunned, in flraeiih 
in# liU son sat Inns nftciwnrd. Kiihl: "Ii arymed tn 

me mi thoxiffh I bad in^en hit with a eluh. and is r 
l he Hjiujr time my flesh sonuird to l.uiru tlb4>mfh 
11 (I m unhand iu L riIlL.> wory Vi iTfinp me Jit every paint 
t tmiel tin Vi' limune uurDUKrlotin then, as I ran 

remember not hi is if further, 1 * 

— 

At l by eln^e of this year nil the articles jin[i< i nf- 
I n jjt in oar “Sbo]> Note« + ' departim'itt will be i-c* - 
prlutrHl In hook form. Thy “Shop Notes for UHW 1 
■which foil fastis 'JKiO rmces nnd 38o Illustrations. Is 
now ready fur mil Hu#. Price, 5 d cent a, (lustpald 




QTfTIW teailnS School 
aiui/i j n correspondence 



T AW Instruction 

liA T* TbirL^^tt Trtf 

Prcpniwi for th* lmr of wi* rtotfl. Tm P ™«a 
method uf t n&trurtuin,w>mk!.fnjns VhoTtit-litHik, 

IrfCtrtri! i.: id (V- Hi^.k Kirllunlii, 
tlw bench and In r, Thu* C^r^Coll™ ", 
Gni'lniLiu nnd Bi^lnM OftOFrioi 

Belii^L Write todiif few CMalognfi. 

4 lh E-r hi|£ii O^rri+pwndfiHS 

KbBDtr Blut'Iij I kkagi*' 




DEjUJU' won ms IN" GERMAN GOAIi MINES. 



Tiio ravages of the mlimr'H worm Ss t a using great 
suffering hi Severn! mining districts of Germany, In 
Westphalia 60 per ix»nt of the miners being 
fitted. 

The W!>rm f which is about lb7 Inch in length anil 
its m-Hin about .1.1304 Inch, I* believed to enter the 
system through the mouth nf open wound, and fas- 
tejLH Itself !n the imumus membrane of the duo- 
denum uml produces an a mem in so pronounced ns 
to wreck the Infected person’s health., It l*; not 
fatal and Is trouli-i] with male fern tree or its oil, 
Hiys l r alted States Consul Bruudagp, A is la Cbn- 
pirlle, Germany, 

The great Trouble is that It is cxtrcliivly difflcuiit 
to eradicate them from n mine, once it Is infected, 
as dampness ami slime is favorable to the worms, 
nml sulphuric water ami gases do not affect them. 
In many districts on eh miner changes Ills elulhea 
on going to W'rk and hat lies on returning from the 
mine. During the night Ids clot Ins are fumigated. 

< ■ » 

LONGEST CANTILEVER BRIDGE. 



There is now under construction across the SL, 
Lawrence river at Quebec a eft mil ever bridge 
which, when eon pic ted, will contain the longest 
span of any bridge yet erected, not even excluding 
the great ea it M levers on the Forth bridge In Scot- 
land, The struclure is of the can 11 lever type, and 
eomdsifi nf two approach spans of Sin feet cndi. 
two shore arms, each eon feet in length, ami a gren! 
central span, l.fiOb feet In length. I lie tolEil long lb 
of the bridge Is 4 .SiS't feet, aud. although tr ex I runic 
dimension* it docs not compare with the Frith of 
Forth bridge, which h a bunt one rnlle In lota’ 
length, it lias the distinction nf having I he longest 
span Eil the world by yn feet, two cantilevers of the 
Forth bridge being emit 1.7m fwt in length* 

The total width of the floor la SO feet, and pro- 
vision Is made for a double track railway, two road- 
ways for vehicles, and two sidewalks, 

In ft cantilever of this magnitude the individual 
members are necessarily of huge proportions, the 
main pests, for instance, being 325 feet in length, 
and each weighing 750 ton 9, 

*-*-+ 

street car HOUSES. 



A Slimmer suburb of Ravers, Mass,* Is built up 
entirely of old horse -ears transformed Inin cot- 
tages:. The tra ospm rto I i n n company sold Mu 1 ears a l 
*li' i L nch a ml she cheerful buyers- arranged them In 
regular street formation, built on piazzas In front 
and kitchens behind, ami christened the place 
St ice tear vllle. 

— # * » 

If a man ha* an eight gallon can full of milk 
li ml a woman lifts one five ami one three-gallon can 
(both empty 1, How Is the mini going to &vl[ the 
woman four gallons nf milk and accurately meas- 
ure the same in lino cans on hand? 

— 

A North Dakota farmer who had been selling his 
wheat for (IS cents, ch'ilhed one load find go| LW 
renin, ami was olYnvrl ho- mils for the screenings. 
At' Lib the 2"J cents llms saved he found himself aide 
to buy rt bushel of oats: so that the Intelligent use 
nf flu* fanning milt gave him a crop of oats equal 
to his crop of wheat. 





Made-to-Order 

Suits $1 



Nothing Re&dy*Ma.de 

t ; LL 3 mnti , i:d to n L and pleaie V'-'U. V eo [3 kc 
no risk. You'aimplv aUww lls to prove UoW 
much better cur eaittiems are than lit su you 
hay oi your local tailor tor our |)ncc. 

^■* 10-000 Pairs of 
fllSi $5 Trousers 

Induce yea m (jive 
y.iur first order, so v. -c Citl 
ac Ui a 1 ly show you t ties e v- 
elusive sly]<i Epltfrclsdli tand 
remarkable value we K«ve, 
we will give you a pan" eF 
5S All-Wool Trcwsc rsfree 
wi lit your first suit order, i -na- 
vi ding you will menl:j m tin s 
masrlllne and write today lor 
Free Cloth Sam pie- s of our 
c tenant flUbSO, $15. fflS 
ami $i£> guaranteed eiII- 
w.h'iI Suit Pi each made 
strictly to order. 

We hereby agree to Wd the 

money you j.iy for anyone tri 

entr JluUs as :.i deposit, unlii 
days to e s. amine and try tm the 
garments In your own borne, with the 
Ssslinct agreement to rent rid the 
HTTifi tint ui'M iii 1 1 li u rcturr i. of the l* f}i its 
us, if yen nirc not absolutely satisfied with 
them. Write loiLiy lor book. nf stylea.meas- 
urcmcnl Manks and 3ns 
nobby, all -wool auinne 
and see (nr yourself hr 
iliesji you and the dollars you cafl^u « 
by Ordering n flult of UM and gflmiK » 
in [rot all-wool Irouscr.v ubso- 
tutely free. NOTICE— Write today am. 
for earn pics of ill C free tirnusers given vmti the first order to 
in£ ff mIucc nUT Itlltdc^tO^ilTClEr suit !#■ _____ _ 

0VV£KT MO^Efl * C 0 -I AalJorB, Still HOSEa fitTILDI^S CHICAGO, 

- ■ll.T , ., f liMT LNVym E'Wl, UltFl*r Hi* StllWUtk** 

"* r ^ Ptai laX ■ a k-V u r i m k. *v:> ■ <H 



5end thru e&e-cenl «ta*np» fox* 5 -color 

PICTURE OF LINCOLN PARK BRIDGE 



W. L. STEBBINGS 



Civil anil ContiuUin^ 

UtlENSED ARCHITECT 
M o rtmd hoc k li luck* - Ctilcago 

Xel . HaTiliiuii 1104 Cibltn Addresa, ■ 1 StehEjl ae a'* Dlrttftt>ry€od e 

Secured or Ho Fee 

lOuide Book Free 

Telia uinM nimitt PaUrta thsa anv t --ik tuiW i shed. 
wiLLBcm & an, , 705 nth Be., w^mingega, B, Q. 




MODELSISUPPLIES 

3 etd for IlltLHtrfcted Catalog of Appliance for Modeli 

J. WEINERT & CO., 134 Pierce Av^u^Oncaffl 



wnai 



To th&t lmLiia ^ *■ l ip loo' 

it ■■ 1 .. - 1 ■.*, ! slmpliHSt device formal 
j L ■ imj 4 niiicii from iwn-wrHliBO 
ij ;. rinriertfrrua typewritten on* 

glaal, v &wUi Ship complete dupll- 
cator, t p bJeA, w till out deposit 
11 leu i lb) clay 1 * T trlaU 
. f V:. . ■ -S ', £Q less a r? -i 

Pjh v ii« ( of 33^ % f of tP 1 Q n,£I 
THE FELI.VU. K. DAIS DUPLICATOR CO* 
Untie Building, ill Juliu Ut, t New lurk Qltj 




MODELS CH,CAfi0 MODEL WORKS 

179 E Munson ST., CHICIEO. III. 

ESTAiLfEHED 1867 WVVtE fQl CITJIMBI Df hQHL IIIWUH 




